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1.0 INTRODUCTION 

1.1 Specific Project Objectives 

This report is Volume One of a five volume report of the fisheries, 

aquatic habitat, and instream flow data collected by the Alaska Depart

ment of Fish and Game (AOF&G) Susitna Hydroelectric (Su Hydro) Feasi 

bility Aquatic Studies Program during the 1981-82 (October-May) ice

covered and 1982 open water (May-October) seasons. These reports were 

prepared for the Alaska Power Authority (APA) and its principal con

tractor, Acres American (Acres), by the ADF&G and other contractors to 

assist the APA with evaluation of the feasibility of a Susitna hydro

electric project. This volume presents a synopsis of the information 

contained in the other four volumes. Volume Two also includes a compar

ison of 1981 and 1982 adult anadromous fisheries data . This report is 

intended for data transmittal to other Susitna Hydroelectric Feasibility 

Study participants. The topics discussed in Volumes Two through Five 

are illustrated in Figure 1.1. 

An ADF&G data analysis report in preparation will include an analysis of 

the pre-project fishery and habitat re 1 ati onshi ps derived from vo 1 umes 

one through five and related reports prepared by other study partici

pants. A review draft of this report will be circulated to study 

participants. The final report will be submitted to the APA for formal 

distribution to study participants, state and federal agencies, and the 

public. Also scheduled for completion on June 30, 1983 is the first 

-1-
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draft of the ADF&G 1982-83 ice-covered season basic data report . This 

report will also include a presentation of 1982-83 incubation and other 

fishery and habitat data. 

These and other ADF&G reports (1974, 1976, 1977, 1978, 1979, 1981a, b, 

c, d, e, f, 1982) and information reported by others will be summarized 

and ana lyzed by the Arctic Environmental Information and Data Center 

(AEIDC) to evaluate post-project conditions within the overall study 

area of the proposed project (Figure 1.2). Woodward Clyde Consu l tants 

will, in turn, use this information to support the preparation of the 

Federal Energy Regulatory Commission License Application for Acres. 

1.1 Specific Project Objectives 

The five year ADF&G Su Hydro Aquatic Studies program was initiated in 

November 1980 . It is subdivided into three study sections: Adult 

Anadromous Fish Studies (AA), Resident and Juvenile Anadromous Fish 

Studies (RJ) , and Aquatic habitat and Instream Flow Studies (AH) . 

Specific objectives of the three sect ions are: 

1. AA - determine the seasonal distribution and relative abun 

dance of adult anadromous fish populations produced within the 

study area (Figure 1.2) ; 

-3-
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2. RJ - determine the seasonal distribution and relative abun

dance of selected resident and juvenile anadromous fish 

populations within the study area; and 

3. AH characterize the seasonal habitat requirements of 

selected anadromous and resident fish species within the study 

area and the relationship between the availability of these 

habitat conditions and the mainstem discharge of the Susitna 

River. 

The 1981 -82 ice-covered and 1982 open- water ADF&G study areas (Figures 

1.3 and 1.4) were limited to the mainstem Susitna River , associated 

sloughs and side channel s, and the mo uths of major tributari es. 

Portions of tributaries which wil l be inundated by the proposed Watana 

and Devil Canyon reservoirs were also evaluated. Descriptions of study 

sites are presented i n each of these volumes including the AOF&G reports 

(ADF&G 1981a, b, c, d, e , f). 

The Susitna River is approx i mately 275 miles long from its sources in 

the Alaska Mountain Range to its point of discharge i nto Cook Inlet. 

The drainage encompasses an area of 19,400 square miles. The mainstem 

and major tributaries of the Susitna River, including the Chulitna , 

Talkeetna and Yentna rivers , originate in glaci ers and carry a heavy 

load of glacial flour during the ice-free months (approximately May 

through October). There are many smaller tributaries which are peren

nially clear. 

-5-
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Questions concerning these reports should be directed to: 

Thomas W. Trent 

Aquatic Studies Coordinator 

Alaska Department of Fish & Game 

Su Hydro Aquatic Studies Program 

2207 Spenard Road 

Anchorage, Alaska 99503 

Telephone (907) 274-7583 
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2.0 VOLUME 2 SUMMARY - ADULT ANADROMOUS STUDIES 

2.1 Eulachon (Thaleichthys pacificus) 

Two runs of eulachon spawned in the Susitna River in 1982. The first 

run entered the estuary during the last two weeks of May and the second 

during the first week of June. The first eulachon run extended upstream 

to river mile (RM) 40.5 while the second run reached an upper limit of 

approximately RM 48.5. Spawning principally occurred in the Susitna 

River main channel areas near cut banks and in riffle zones with sand 

and gravel substrates. No spawning was documented in clear water 

streams, semi- placid main channel reaches of the Susitna River 

or slough habitats. The majority of the spawning activity by both runs 

took place in the main channel reach between RM 8.5 and the Yentna River 

confluence (RM 28). 

In 1982, male eulachon outnumbered females by ratios of 1.6:1 in the 

first run and 1.3:1 in the second run. Three year old fish dominated 

both runs comprising approximately 80 percent of the catch samples with 

the remainder consisting of four year old fish. 

length and weight data established that 

significantly smaller than second run fish. 

An analysis of eulachon 

first run fish were 

The combined 1982 escapement of first and second run eulachon was 

estimated to range in the millions. Sport fishermen harvested 

approximately 3,000 to 5,000 fish with the majority of the fishing 

effort observed between RM 10 and RM 30. 

-9-



2.2 Adult Salmon (Onchorhynchus ~.) 

Estimates of the 1981 and 1982 sockeye, pink, chum and coho salmon 

escapements into the Susitna River drainage are presented in Table 2-1. 

These estimates do not include escapements to systems between RM 6 and 

77 but include the Yentna River (RM 28) escapements. 

Table 2-1 Susitna River drainage escapement estimates by species for 
1981 and 1982, Adult Anadromous Investigations, Su Hydro 
Studies, 1983. 

Year 

1981 
1982 

Sockeye '{! 

272,500 
265,200 

Escapement Estimate l/ 

Pink 

85,600 
890,500 

Chum 

282,700 
458,200 

Coho 

36,800 
79,800 

1J Defined as the summation of the Yentna River escapement recorded at 
Yentna Station and the Susitna River escapement recorded at 
Sunshine Station . These estimates do not include escapements to 
Susitna River tributaries above RM 6 and below RM 77 excluding the 
Yentna River (RM 28). 

~ Sockeye salmon escapement estimates do not include first run 
sockeye salmon escapements. 

2.2.1 Chinook Salmon (~ tshawytscha) 

Chinook salmon escapement estimates in 1982 were obtained by the 

Petersen tag/recapture method at Sunshine (RM 80) , Talkeetna (RM 103) 

and Curry (RM 120) stations on the main channel Susitna River {Figure 1 

-10-
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SUNSHINE STATION 

STATION 

Susitna River basin map showing field stations and major 
gl acial strea·ms . . Adult Anadromous Investigations) Su 
Hydro Studies , 1983. 
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and Table 2-2). A comparison of between year fishwheel catches at these 

sampling stations indicated that the 1981 chinook salmon escapement was 

less than one half the 1982 escapement level . 

The chinook salmon migration at Sunshine (RM 80), Talkeetna (RM 103) and 

Curry (RM 120) stati ons occurred earl i er in 1981 than in 1982 by about 

one week (Figure 2-2) . The major period of movement past these 

locations occurred from the second week of June to the third week of 

July. 

No chinook salmon spawning occurred in the Susitna River ma i n channel 

between RM 7 and 150 in 1981 or 1982 based on intensive sampling with 

electroshocking and drift net gear. 

Radio transmitter imp 1 ants and fi shwhee 1 recaptures in 1981 and 1982 

indicated significant milling activity by chinook salmon in the Susitna 

River main channe l above Talkeetna (RM 97) . The mil li ng behavior noted 

can be characteri zed by fish ascending in the main channel Susitna River 

beyond their respective spawn i ng streams and days or weeks later 

descend i ng and spawning in streams downstream of the point of initia l 

capture. Radio transmitter implants also established chinook salmon 

milling in lower Devil Canyon above RM 150. 

In 1981 and 1982, chinook salmon spawning above Talkeetna (RM 97} 

occurred exc l usively in stream habitats with the majority of the fish 

spawning in Indian River (RM 138.6) and Portage Creek (RM 148.9) . 

-12-
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Table 2-2. Escapement by species and sampling location for 1981 and 1982 . Adult Anadromous 
Investigations, Su Hydro Studies, 1983. 

Escapement .!/ 

Sampling River Chinook Sockeye ~/ Pink Chum Coho 

Location Mile 1981 2/ 1982 1981 1982 1981 1982 1981 1982 1981 1982 

Yentna 04 
Station 

]_I 139,400 113,800 36,100 447,300 19,800 27,800 17,000 34 '100 

Sunshine 80 52,900 133,500 151 '500 49,500 443,200 262,900 430,400 19,800 45,700 
Station 

Talkeetna 103 10,900 4,800 3 '100 2,300 73,000 20,800 49 'l 00 3,300 5 ,l 00 
Station 

Curry 120 11 ,300 2,800 1 ,300 1 ,000 58,800 13,100 29,400 1 '1 00 2,400 
Station 

ll Escapement estimates are derived from Petersen population estimates with the exception of the 
Yentna Station escapements which are represented by sonar counts. 

~/ Chinook salmon were not monitored for escapement in 1981 . 

3i Yentna Station sonar equipment was installed after the onset of chinook migration and tota l 
escapement was not estimated. 

4/ Second run sockeye salmon escapement. 

1 ' 
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Figure 2-2. Migrational timing of chinook salmon at selected sampling locations in the Susitna River 
basin in 1981 and 1982, Adult Anadromous Investigations, Su Hydro Studies, 1983. 
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Two stream habitats in the Devil Canyon reach supported chinook salmon 

spawn ing in 1982. These streams were: Cheechako Creek (RM 152.4) and 

Chinook Creek (RM 157 .0). Less than one percent of the total estimated 

chinook salmon escapement above RM 98.6 spawned in these streams. 

2. 2.2 Sockeye Salmon (~ nerka) 

Two sockeye sa 1 mon runs with di sti net timing differences spawn in the 

Susitna River drainage. In 1982, the first run escapement recorded past 

Sunshi ne Station (RM 80) was approximately 5,800 fish as determined by 

the Petersen tag/recapture method. The migration occurred between the 

first and fourth week of June and was primarily (90%) age s2 fish . 

Spawning occurred exc lusively in a tributary of t he Talkeetna River (RM 

97). No comparative information for the 1981 first run escapement is 

available. 

The second run sockeye salmon escapement into the Susitna River drainage 

was approximately 272,500 fish in 1981 and 265,000 fish in 1982. These 

est imates do not reflect escapements to systems between RM 6 and 77 but 

includes the Yentna River (RM 28) escapement . 

Second run sockeye salmon escapements recorded at individual sampling 

l ocat i ons on the Yentna River (RM 28) and ma in channel Susitna River for 

1981 and 1982 are reported in Table 2. Corresponding, migrational 

timing data are provided in Figure 2-3. The data indicates that the 

second run sockeye sa lmon migration in the Susitna River began about one 

week earlier in 1981 than in 1982. 
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Ana lysis of seco"nd run sockeye salmon escapement samples established that 

the majority of Susitna River fish in 1981 and 1982 were age 52 fish 

followed by age 42 fish. The overall ma l e to female sex ratio in 1981 

was 0.9:1 and in 1982 1.0:1 based on escapement sampling at Susitna 

Station (RM 26). 

Results of gill netting and electroshocking the Susitna River main 

channel between RM 7 and RM 150 in 1981 and 1982 indicated that sockeye 

salmon do not utilize main channel habitat for spawning. It can also be 

concluded sockeye salmon were infrequently present in lower Devil Canyon 

(RM 150- 151) between late July and early September in 1981 and 1982. 

In 1981 and 1982 above RM 98.6, sockeye salmon of the second run spawned 

mainly, if not exclusively, in slough habitats associated with the 

Susitna River main channel as no main channel areas or stream habitats 

were found to support sockeye salmon spawning. Approximately 72 percent 

in 1981 and 75 percent in 1982 of the sockeye sa 1 mon spawning observed 

in slough habitats was recorded in Slough 11 (RM 135.3). 

2.2.3 Pink Salmon (~ gorbuscha) 

The Susitna River drainage escapement of pink salmon was estimated to be 

approximately 85,600 fish in 1981 and 890,500 fish in 1982 not including 

escapement returns in both years to systems between RM 6 and 77 but 

including the Yentna River (RM 28) escapement (Tab l e 2-1). Escapements 

recorded at individual locations on the Yentna and Susitna rivers are 

provided in Table 2-2. A comparison of pink salmon migrational timing 
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recorded at various main channel Susitna River locations, illustrated in 

Figure 2-4, indicates pink salmon were present in the river for a longer 

period of time in 1981 than in 1982. 

Intensive sampling in 1981 and 1982 with drift gill nets and electro

shocking equipment showed pink sa 1 mon were not spawning in the Sus itna 

River main channel between RM 7 and 150. 

Sampling efforts · in the general area of RM 150 in lower Devil Canyon 

indicated that pink salmon were not present in lower Devil Canyon in 

1981 and had only a minor presence in 1 ower Devil Canyon during the 

second and third weeks of August in 1982. 

Pink salmon spawned in slough and stream habitats in the Susitna River 

reach above RM 98.6. Pink salmon were found in 3 of 33 sloughs surveyed 

in 1981 and 10 of 34 sloughs surveyed in 1982. Comparatively, 9 of 15 

streams surveyed upstream of RM 98.6 in 1981 and 14 of 19 streams in 

1982 supported pink salmon. The majority of the pink salmon escapement 

above RM 98.6 spawned in stream habitats. The highest pink salmon 

counts in index areas were recorded in Chase Creek (RM 106.9) and Lane 

Creek (RM 113.6) in 1981, and Fourth of July Creek (RM 131.1) and Indian 

River (RM 138.6) in 1982 . The highest counts of pink salmon spawning in 

slough habitats were recorded in Slough 8 (RM 113.7) in 1981 and Slough 

15 (RM 137.2) in 1982 . Peak spawning in slough habitats occurred in the 

third and fourth weeks of August in 1981 and 1982 . In stream habitats, 

peak spawning . periods were during the third and fourth weeks of August 

in 1981 and the second and third weeks of August in 1982. 

-18-

-



1 

Curry 
Stat1on 

Talkeetna 
Sta t ion 

Smshine 
Station 

Yentna 
Station 

Susitna 
Station 

Figure 2-4. 

I ] 

-
-~1:¥$-tBWM:~i 

PINK SALMON 

~ 1982 

m 1981 

- MEDIAN 

' 

5 15 2.5 4 14 24 3 13 

)t-...,.,.f---- JULY ----------J ..... -+1...;,· :,..,_ ____ AUGUST --------11--..:..,_- SE.PT.~ 

' 

Migrat ional timing of pink salmon at se lected sampl ing locat ions i n the Susitna Ri ver 
bas i n in 1981 and 1982, Adu l t Anadromous Investigations, Su Hydro Studi es , 1983. 



2.2.4 Chum Salmon (~ keta ) 

Chum salmon escapement to the Sus i tna River drainage was approximately 

282,700 fish in 1981 and 458,200 fish in 1982, not including escapement 

returns in both years to systems between RM 6 and 77 but including the 

Yentna River (RM 28) escapement (Table 2-1) . Escapement estimates 

derived at four sampling stations, one on the Yentna River and three on 

the Susitna River main channel , are reported in Tabl e 2-2. 

The migration timing of the chum salmon escapement past Susitna Station 

(RM 26), Yentna Station on the Yentna River (RM 28), Sunshine Station 

(RM 80), Talkeetna Station (RM 103) and Curry Station (RM 120) is 

illustrated in Figure 2- 5. 

Three age classes of chum salmon, age 31 , 41 and 51 , were represented in 

the 1981 and 1982 escapement return to the Susitna River. Approximately 

85 percent of the escapement return to the Susitna River in 1981 and 

1982 were age 41 fish. 

Tag recaptures and radio transmitter implants in chum salmon indicated 

that approximately 25 percent and 60 percent of the chum salmon that 

reached Talkeetna Station (RM 103) in 1981 and 1982 r~spectively, were 

not destined to upstream spawning areas but were milling fish. Milling 

behavior was also recorded among fish released at Curry Station (RM 120) 

in 1981 and 1982 but was not as notable as that recorded among the fish 

released at Talkeetna Station. 
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Based on 1981 and 1982 set net and electroshocking catch results , chum 

salmon enter lower Devil Canyon (RM 150-151) and are abundant there 

during the last three weeks of August. 

Chum sa l mon spawned in the Susitna River main channe l reach between RM 7 

and 150 i n 1981 and 1982. Six spawning sites were found below Talkeetna 

(RM 97) in 1981. However, no main channel chum salmon spawning was 

found in this reach in 1982. Upstream of Talkeetna four main channel 

Susitna River spawning locations were identified in 1981 and nine in 

1982. 

Chum sa l mon spawning surveys conducted upstream of RM 98.6 resulted in 

the fi nding of chum salmon in 20 of 33 sloughs in 1981 and 17 of 34 

sloughs in 1982 . The highest numbers of chum salmon spawners were 

recorded in sloughs SA (RM 125.1) and 11 (RM 135.3) in 1981 and sloughs 

21 (RM 141.0) and 11 in 1982. Peak spawning in slough habitats occurred 

during the 1 ast week of August and the first week of September both in 

1981 and 1982. 

Eight of 15 streams above RM 98.6 in 1981 and 8 of 19 streams in 1982 

supported chum salmon adults. The highest index counts were recorded in 

Fourth of Ju l y Creek (RM 131.1) and Lane Creek (RM 113.6) in 1981 and 

Indian River (RM 138.6) and Fourth of July Creek in 1982. The peak of 

chum salmon spawning in the stream habitats occurred from the second 

week of August to the second week of September in 1981 and from the 

third week of August to the second week of September in 1982. 
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2.2.5 Coho Salmon {~ kisutch) 

Coho salmon escapement to the Susitna River basin was estimated at 

36,800 fish in 1981 and 79,800 fish in 1982 not including returns to the 

systems between RM 6 and 77 with the exception of the Yentna River ( RM 

28) (Table 2-1). 

Escapements of coho salmon recorded past Yentna Station (RM 04) on the 

Yentna River (RM 28) and Susitna River main channel at Sunshine Station 

(RM 80), Talkeetna Station (RM 103) and Curry Station (RM 120) for 1981 

and 1982 are provided in Table 2-2. The migrational timing of coho 

salmon past these locations and Susitna Station (RM 26) are outlined in 

Figure 6. As indicated in Figure 2-6, coho salmon were abundant in the 

Susitna River reach between RM 26 and 80 from the third week of July to 

the fourth week of August both in 1981 and 1982. In the river reach 

between RM 80 and RM 120i coho salmon were abundant in the main channel 

through the month of August in both years. 

Analysis of age data collected from escapement samples at Susitna 

Station ( RM 26) indicate that the majority of the Sus itna River coho 

salmon returns in 1981 and 1982 were age 32 and 42 fish with the latter 

age class representing approximately 70 percent of the fish in 1981 and 

65 percent in 1982 . Overall male to female sex ratio for the 1981 

Susitna River coho salmon return was approximately 0.8:1 and in 1982, 

0.6:1. 
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Based upon tag recoveries and radio transmitter implants, over fifty 

percent of the coho salmon intercepted in fishwheels at Talkeetna Station 

(RM 103) were mil ling fish that later descended to spawning areas below 

Talkeetna Station. Nearly all of the radio tagged fish released at Curry 

Station (RM 120) in 19Sl spawned below the station while in 19S2 nearly 

all spawned in stream habitats above the station. 

Test fishing results in lower Devil Canyon (RM 150-151) in 19Sl and 1982 

indicated that coho salmon occupy the lower canyon reach in the last 

week of August and first week of September. 

Coho sa 1 mon surveys of the Sus i tna River rna in channe 1 from RM 7 to 150 

in 19Sl and 19S2 found one main channel spawning area located at RM 

12 9. 2 ( 19Sl ) . . 

In 1981 coho salmon were not observed spawning in slough habitats above 

RM 9S.6 and in 1982 spawning was recorded in only one slough, Slough SA 

(RM 125 . 1). The peak of coho salmon spawning in Slough SA occurred 

between the fourth week of September and the first week of October in 

1982. 

2.3 Bering Cisco (Coregonus laurettae) 

The first recorded (documented) presence of Bering cisco in the Susitna 

River drainage was made by ADF&G Su Hydro Staff in late August, l9S1. 
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An estimate of the Bering cisco escapement into the Susitna River 

drainage for either 1981 or 1982 is not available. However, an index 

abundance based on fishwheel catches at Sunshine Station (RM 80) indi

cate that the 1981 escapement was approximately 2.4 times greater than 

in 1982 . 

The 1982 migration of Bering Cisco arrived at Susitna Station (RM 26) on 

August 7 and reached Sunshine Station on September 4. The arrival of 

Bering cisco at Sunshine Station i n 1982, was four days earlier than in 

1981. In both 1981 and 1982, the migration extended beyond suspension 

of Sunshine Station fishwheel operations on October 1. 

Examination of several scales from a Bering cisco tagged on the spawning 

grounds in 1981 and recaptured in 1982 indicate that Bering cisco are 

capable of successive annual spawning. 

Sex composition of the Bering cisco escapement in 1981 and 1982 showed 

male to female ratios of 1.0:1 and 1.4 :1, respectively. 

Based on fi shwhee l catches at Sus itna ( RM 26), Yentna ( RM 04) , Sunshine 

(RM 80), Talkeetna (RM 103) and Curry (RM 120) stations in 1982, the 

Bering cisco migration into the Susitna River drainage is limited to the 

main channel Susitna River reach below Talkeetna (RM 97). The Yentna 

River is utilized for occasional milling. 
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Surveys for Bering cisco spawni ng in t he main channel Sus itna River were 

conducted i n 1981 and 1982 from RM 7 to 150. Three spawning locations 

were identified in 1981 between RM 75 and 79 and two in 1982 between RM 

76 and 81. Peak spawning at these sites i n both years occurred during 

the second week of October. 
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3.0 VOLUME 3 SUMMARY - RESIDENT AND ANADROMOUS JUVENILE FISH STUDIES 

3.1 Distribution and Abundance Studies 

In 1982, three approaches were used to determine the distribution and 

abundance of resident and juvenile anadromous species in the Susitna 

River between Cook Inlet and Devil Canyon . The approaches used were 

boat mounted electrofishing surveys, radio telemetry, and detailed 

studies on the influence of habitat on the distribution and abundance of 

fish at 17 specific sites. 

Boat mounted electrofishing surveys were conducted throughout the Cook 

Inlet to Devil Canyon (RM 150.2). Some of the sites surveyed were 

sampled monthly to document seasonal changes in resident fish 

populations. However, most of the sites were sampled only once or 

possibly several times at random intervals . Biological data was 

collected on all resident fish captured. All adult resident fish were 

tagged with Floy anchor tags to monitor their movements. At all sites 

where adult resident fish spawning was documented, habitat measurements 

of water chemistry, water velocity, and substrate composition were 

recorded. Maps of these spawning sites and a listing of the habitat 

parameters found at each are presented in Volume 4, Part II. 

A radio telemetry study on rainbow trout and burbot was initiated as a 

pilot program in the fall of 1981. Radio telemetry techniques were 

employed between October, 1981 and April, 1982 to monitor winter 
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movements of five rainbow trout and five burbot in the Susitna River 

below the Chulitna River confluence. 

The study of resident and juvenile anadromous species at specific 

habitat sites conducted through 1981 had progressed by 1982 to where it 

could be changed from the collection of broad-based distribution and 

biological data on resident and juvenile anadromous species to a more 

detailed study of the aquatic environmental factors which affect the 

distribution and relative abundance of these species. The sampling 

design for the study initiated in 1982 was based upon the hypothesis 

that the distribution of the resident and juvenile anadromous species is 

influenced by the effects of the mainstem stage on habitats associated 

with side sloughs and tributary mouths. 

To implement the 1982 study program, 17 specific sites were chosen along 

the Susitna River between Goose Creek (RM 73.1) and Portage Creek (RM 

148.8). The sites were chosen based on 1981 data which indicated that 

they could support sufficient numbers of resident and/or juvenile 

anadromous fish, or were important spawning areas for adult salmon. To 

further evaluate the relative biological importance of the sites during 

the open water season, each site was subdivided into zones based on the 

hydraulic conditions present and the water source. The zones were then 

sampled independently with a variety of gear including minnow traps, 

trotlines, beach seines, backpac.k electrofishing units, dip nets, fish 

traps, variable mesh gill nets, and hook and line. Comparisons of fish 

distribution among zones to determine the relative importance of each 
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zone and its various habitat parameters to each species are presented in 

Volume 4, Part II . 

Ten species of resident fish and five species of juvenile salmon were 

captured during the 1982 study and are listed below followed by a brief, 

general description of f i ndings relevant to each species. 

Resident Fish 

Rainbow trout 
Arctic grayling 
Burbot 
Round whitefish 
Humpback whitefish 
Longnose sucker 
Dolly Varden 
Threespine stickleback 
Slimy sculpin 
Arctic lamprey 

Juvenile Salmon 

Chinook salmon 
Coho salmon 
Chum salmon 
Sockeye salmon 
Pink salmon 

3.1. 1 Rainbow Trout (Salmo gairdneri) 

Rainbow trout were distributed throughout the Susitna River below Devi l 

Canyon but were most commonly associa t ed with tri butaries above the 

Chulitna River confluence. Most adult rainbow trout move into the 

mainstem of the Sus i tna River i n September from a clear water tributary 

and overwi nter in the mainstem in close proximity to the mouth of that 

t ri buta ry . After the ice goes out , they move back into the tributa-ry 

for spawning and summer residence . Catch data indicates that rainbows 

in the Susitna River drainage probably spawn in the tributaries between 

l ate May and June. After spawning, adult rainbows are thought to remain 

in the same genera l l oca li ties throughout the summer months until their 

September outmigrati on to their overwintering areas in the mainstem 
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Susitna. Some adult rainbow trout also make use of clear water sloughs 

in the Susitna River upstream from the mouth of Chulitna River during 

the suiTITler. 

Few juvenile rainbow trout have been captured in the mainstem Susitna 

River. The majority of those captured were taken i n clear water sloughs 

and at tributary mouths. It is believed that most juvenile rainbow 

trout rear in the upper reaches of cl ear water tributaries , but no 

sampling was not conducted in these areas to confirm this hypothesis. 

Spawning is also thought to be limited to these upper reach areas. 

3.1 . 2 Arcti c Grayling (Thymallus arcticus) 

Arcti c grayling were found throughout the Susitna River below Devil 

Canyon, but were most abundant above the Chulitna River confluence. 

Immediately after breakup in May, adult Arctic grayling move into 

tri butaries to spawn and remain there during the summer months. They 

then migrate out of the tributaries in September and overwinter in the 

mainstem Susitna . Analysis of recapture data indicates that between the 

spring spawning run and fall outmigration from tributaries, movements of 

adult Arctic grayling within the tributari es are minimal. 

Many juveni 1 e Arctic grayling ( 1 ess than 200 mm) i nhabitat the con

fluence areas of tributaries and sloughs. They were also found through 

out the mainstem Susitna above the Chuli tna River confluence between 

June and August . Young-of-the -year grayling remain in the upper reaches 
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of tributaries until September when catch data at tributary mouths 

indicates that some of them have moved down . 

3.1.3 Burbot (Lota lota) 

Burbot are widely distributed throughout the mainstem Susitna River 

below Devil Canyon. Adul ts were found at tr ibutary and slough mouths, 

and at a variety of mainstem sites . Observations of radio- tagged burbot 

and analysis of catch data indicate that burbot are relatively seden

tary; however, some indivi duals in the Susitna River have moved as much 

as 70 miles during spawning migrations which begin in September . The 

exact timing and location of burbot spawning on the Susitna River have 

not been determined. Local residents on the Deshka River and Alexander 

River report that burbot congregate between November and February and 

spawn enmasse at the mouths of tributaries and sloughs in these areas . 

Data collected during 1981 and 1982 i ndi cate that both male and female 

burbot mature at age III or IV. Juvenile burbot were also captured at 

tri butary mouths, clear water sloughs, and at mainstem sites . The 

presence of juvenile burbot i n the Susitna River above the Chulitna 

River confluence also suggests that burbot spawning occurs in this reach 

of river. 

3. 1.4 Round Whitefish (Prosopium cylindraceum) 

Round whitefish were captured most frequently in the Susitna River above 

the Chulitna River confluence. Adult round whitefish move into clear 
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water tributaries in June where they reside for the summer. In August 

and September, adult round whitefish migrate out of the tributaries and 

gather in the mainstem Susitna and at the mouths of tributaries. 

The capture of sexually mature round whitefish in pairs and groups from 

mid-September to early October indicate that spawning probably occurs in 

October; however, it is not yet certain where this spawning takes place . 

Large numbers of juvenile round whitefish (less than 200 mm) were found 

rearing during the summer months at clear water tributary and slough 

mouths, and in the mainstem Susitna above the Chulitna River confluence. 

Young-of-the-year (fork length 23 mm) were first observed in late June 

at the Rabideux Creek and Slough site and at Slough 9. Downstream 

migrant trap catches of young-of-the-year roun~ whitefish in the 

mainstem Susitna peaked in early July . 

3.1.5 Humpback Whitefish (Coregonus pidschian) 

Humpback whitefish were distributed throughout the Susitna River drain 

age below Devil Canyon but were more abundant below the Chulitna River 

confluence. Adult humpback whitefish of fork length greater than 200 mm 

were often found at tributary or slough mouths and were not commonly 

captured in the mainstem Susitna except during their spawning run . The 

humpback whitefish -spawning run occurred at the Sunshine fi shwhee 1 s 

between August 16th and September 7th . Similar spawning runs of 

humpback whitefish occurred at the Yentna River fishwheels between 

August 8th and August 31st. 
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The catch of humpback whitefish at the Talkeetna and Curry f ishwheels 

was considerably smaller than the downriver fishwheels, indicating that 

the majority of humpback whitefish spawn below the Chu litna River 

confluence. No spawning or spent humpback whitefish were captured in 

the mainstem Susitna River ; consequently, they probably spawn in tribu

taries. All adult female humpback whitefish over 300 mm in fork length 

that were necropsied contained ripening eggs which indicates they may be 

consecutive year spawners . 

Examination of gill raker counts indicates the species of humpback 

whitefish found in the Susitna River is Coregonus pidschian. Analysis 

of scales from 116 humpback whitefish showed that only one of the fish 

had spent part of its life in an estuary or salt water environment. 

The downstream migrant trap operated at Talkeetna (RM 103.0) captured 47 

young-of-the-year humpback whitefish . Most of these fry were captured 

in August . It is not currently known where these fry came from or where 

they rear. Limited captures from minnow traps, beach seines, and 

electrofishing suggest that juvenile humpbacks rear in t he Susitna River 

below the Chulitna River confluence. 

3. 1.6 Longnose Suckers (Catostomus catostomus) 

Longnose suckers were abundant at mainstem and tributary sites through

out the Susitna River below Devil Canyon . Adult longnose suckers spawn 

between late May and early June a 1 ong grave 1 bars at the mouths of 

tributaries. Sexually mature and spent 1 ongnose suckers were captured 
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by electrofishing crews at the Sunshine Creek and Slough site (RM 85 . 7) 

and at the mouth of Trapper Creek ( RM 91.5). Captured ma 1 e 

and female longnose suckers which were sexually mature were a minimum of 

five years of age. 

Juvenile 1 ongnose suckers (fork 1 ength 1 ess than 200 mm) were found 

rearing at a variety of sloughs and a few tributary mouths. Juvenile 

suckers were especially abundant at the Goose Creek 2 and Side Channel 

site, Slough 6A, Slough 8, Slough 9, and Slough 22. 

3.1.7 Dolly Varden (Salvelinus malma) 

Dolly Varden, although common in certain tributaries, were one of the 

less frequently encountered resident species of the mainstem Susitna 

River. Fishwheel catches indicate that Dolly Varden were most abundant 

in the mainstem Susitna River in early June and September. Electro

fishing crews found small numbers of adult Dolly Varden at tributary 

mouths during July and August . Most Dolly Varden are thought to reside 

in clear water tributaries during the summer months . Limited catch data 

indicate that adult Dolly Varden make use of the mainstem Susitna River 

from September through June; however, no specific wintering areas have 

been documented. Tagged Dolly Varden have exhibited upstream movements 

of up to 25 river miles over the summer season. 

Adult Dolly Varden necropsied in September and October had enlarged 

gonads but were not yet sexually mature. Consequently, Dolly Varden in 
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the Susitna River drainage below Devil Canyon probably spawn after 

mid-October. 

Little is known about the habits of juvenile Dolly Varden in the Susitna 

River. Current sampling techniques have failed to catch juvenile Dolly 

Varden in significant numbers during summer or winter months. It is 

believed that juvenile Dolly Varden rear in tributaries well above the 

influence of the mainstem Susitna River . 

3. 1.8 Threespine Stickleback (Gasterosteus aculeatus) 

Threespine stickleback were most abundant in the Susitna River below the 

Chulitna River confluence and were captured infrequently above RM 120 .0. 

The numbers of threespine stickleback captured in 1982 were considerably 

l ess than in 1981. The reason for this decrease is unknown . In 1981, 

the catch of threespine stickleback was high at several sites sampled in 

June and then gradually decreased over the summer. During the 1982 

season , the catch stayed consistently low all through the open water 

season . 

Breeding male threespine stickleback were observed in spawning colors 

from mid-June to early August; however, peak spawning probably occurs in 

early July. Young-of- the-year threespine stickleback were found in late 

July and early August in the same areas that adults occupied. The catch 

of threespine stickleback fry in the downstream migrant trap at 

Talkeetna was highest in late August and September, suggesting a down

stream movement of stickleback fry at this time. 
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3.1.9 Slimy Sculpin (Cottus cognatus) 

Slimy sculpin were widely distri buted throughout the Sus i tna River below 

Devi l Canyon and occurred at almost all study sites. They were present 

year round and no specific movements or migrations have been documented 

for this species. 

The catch of young-of-the-year slimy sculpin in late July suggested that 

spawning occurs i n mid-June. Juvenile slimy sculpin were found in the 

same general areas occupied by adults. 

3.1 . 10 Arctic Lamprey (Lampetra japonica) 

Arctic lamprey were found in the Susitna River below the Chulitna River 

confluence; however, localized concentrations have been encountered 

above the Chu l itna River confluence at the Whiskers Creek and Slough 

site (RM 101.2) and Gash Creek (RM 111.5}. Arctic lamprey were 

encountered most frequently at tributary mouths in the mainstem Susitna 

River below RM 50.5. 

Arctic lamprey spawn i ng was observed at the Birch Creek and Slough site 

during late June . Ammoceotes were captured at the Whiskers Creek and 

Slough site and Gash Creek, suggesting that spawning also occurred at 

these sites. 

Movements and migrations of Arctic l amprey in the Susitna River have not 

been documented . Length frequency data indicate that there are probably 
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freshwater and anadromous populations of Arctic lamprey in the Susitna 

River drainage. 

3.1.11 Chinook Salmon (Onchorhynchus tshawytscha) Juveniles 

Chinook salmon juveniles were observed at all established sampling sites 

during the 1982 open water season between Goose Creek (RM 72.0) and 

Slough 21 (RM 142.0 ). Numbers of juvenile chinook captured were higher 

in t he lower portion of this reach from Vlhiskers Creeks (RM 101.4) to 

Goose Creek. Juvenile chi nook were most abundant from late June through 

July at sites below the Chulitna River confluence and in late June, late 

August and early September at sites above the confluence. The re lative 

abundance of j uven il e Chinooks above the Chulitna River confluence was 

lower i n 1982 than in 1981. The reason is not certain. A possible ex

planation for the low abundance could be related to high flows recorded 

during the summer of 1981, severe overwintering or ice scouring condi

tions experienced during the 1981-1982 winter, or reduction in habitat 

during the low flow period experienced during the summer of 1982. 

Winter catches of chinook salmon juveniles collected from February to 

April, 1982 were quite l ow. Small numbers of chinook juveniles were 

captured at mainstem, slough, and side channel sites in the Susitna 

River below Devil Canyon throughout the winter. Whiskers Creek and 

Slough , Slough 10, and Slough 20 produced the highest catches of 

juvenile chinook during the winter of 1981-1982. High winter catches at 

these sites suggest their importance as winter rearing areas for 

juvenile chinook . 
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3.1.12 Coho Salmon (Q. kisutch) Juveniles 

Coho salmon juveniles were more abundant at sampling sites below the 

Chulitna River confluence . Above the Chulitna River confluence, 

juvenile coho salmon were more abundant at sites below Lane Creek 

( RM 113. 6). Ouri ng 1981 and 1982, coho sa 1 mon juveniles were most 

numerous at tributary mouths which are associated with sloughs and side 

channels. Although less abundant in 1982 than in 1981, the overall 

distribution of juvenile coho was similar. 

Winter catches of coho salmon juveni les have been very low. With so few 

caught, it is difficult to draw any conclusions about the distribution 

and abundance of coho j uveni 1 es in winter . Present 1 y, the on 1 y two 

sites where relatively high catches of juvenile coho have been taken in 

summer and winter are at the Whiskers Creek and Slough site and at 

Slough 6A (RM 112.3). 

3.1.13 Chum Salmon (Q. keta) Juveniles 

Large numbers of well-developed chum salmon fry were observed in late 

winter, 1982, in ice free areas of sloughs where previous fall spawning 

was documented . This suggests that the fry of this species will emerge 

from the slough gravel as early as late February. Juvenile chum salmon 

were captured at these same s 1 oughs through the month of June after 

which they were distributed throughout the sampling area from Slough 21 

(RM 142.0) downstream to Birch Creek (RM 89.2). Chum salmon juveniles 
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were captured in the Susitna River reach above the Chulitna confluence 

as late as mid-August. 

3. 1. 14 Sockeye Salmon (Q. nerka) Juvenile 

Sockeye salmon juveniles were most abundant at slough sites in the 

Susitna River above the Chulitna River confluence. Sockeye salmon 

juveniles were most numerous between early June and late July, with the 

peak catch occurring during mid-July. Although the largest catch of 

juvenile sockeye was made at Sl ough 6A, no spawning of adult sockeye has 

been documented at this site. Therefore, it is probable that these 

juveniles move i nto Slough 6A from other upriver spawning areas and 

uti l ize this site for rearing. 

3.1.15 Pink Sa l mon (Q. gorbuscha) Juvenile 

Only one pink salmon fry was captured during 1982 by distribution and 

abundance studies crews. This juvenile pink was captured in a beach 

seine on July 7th, at the Mainstem Susitna - Curry (RM 120.7} . 

3. 2 Emergence and Outmigration Studies 

Surveys of selected spawning areas were conducted monthly during March, 

April, and May of 1982 to collect baseline data on the emergence timing 

of juvenile salmon . An inclined plane downstream migrant trap was also 

operated on the mainstem Susitna River at RM 103.0 from June 18 through 

October 12. The trap was operated above the Chulitna River confluence 
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to limit co l lection of fis h to stocks whi ch would most likely be impact

ed by the proposed hydroelectric development. 

Emergence timi ng for chinook salmon j uveniles was not clearly determined 

during the 1981 or 1982 surveys . However, data collected from Portage 

Creek during 1981 showed that emergence of chinooks had occurred prior 

to sampling conducted in mid-April. 

Two age classes of juvenile chinook (age 0+ and age 1+) were present in 

the Susitna River . Outmigration of chinook salmon juveniles from the 

Susitna River above the Chul itna River confluence was observed primarily 

during May and June in 1981 and 1982. Outmigrants were comprised 

largely of age 1+ chinooks with average tota l l engths of 90 mm . Age 1+ 

chinook were absent from catches on the Susitna River above the Chulitna 

River confluence after mid-August but were still present below the 

Chu l itna through early September . Age 0+ chinook were collected at 

Indian River (RM 138.6) as early as Apri l in 1981, but this age class 

was not observed until early June in 1982. Age 0+ chinook salmon appear 

to redistr ibute themselves throughout the ice-free season from high 

density emergence areas to more optimum habitat for rearing and 

overwinteri ng . 

Surveys conducted during 1981 and 1982 did not determine a tifTle of 

emergence for coho salmon fry. The lower range of coho sal mon age 0+ 

lengths observed during June and July, 1982 indicates that the emergence 

time for this species extends over a wide period . Three age classes of 

coho juveniles (age 0+ , age 1+, age 2+) from brood years 1979 through 
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1981 were observed in the Susitna River during 1982. Comparison of 1981 

and 1982 data indicates that Susitna River coho salmon smolt following 

one to two years of freshwater rearing. Coho salmon smolts outmigrate 

throughout the summer season with the peak outmigration occurring in May 

and June. 

Data collected duri ng 1982 indicated that the major emergence of chum 

salmon fry occurred during late February and March . By the end of 

April, most emergent chums had completely absorbed their yolk sacs and 

had attained a length of 35 mm. The peak chum salmon juvenile outmi

gration was observed in June, although some chum juveni l es remained in 

the Chulitna River to Devil Canyon reach through mid August. The 

observed increase in the mean lengths for chum salmon fry in the Susitna 

River between March and June indicates that chum juveniles are rearing 

in freshwater pri or to their outmi gration. By late July, the largest 

chum salmon fry was 62 mm l ong . 

Comparisons of 1981 and 1982 data indicate that the major emergence of 

sockeye sa 1 mon fry occurs dur i ng March. Most sockeye juveni 1 es had 

completely absorbed their yolk sac by l ate April and attained a length 

of 33 mm . A downstream redistribution of age 0+ sockeye from their 

natal streams and sloughs occurred throughout the open ·water season with 

a major downstream migration observed between early and mid-July. Age 

0+ sockeye migrating down the Susitna f rom above the Chulitna River 

confluence may continue to the ocean as age 0+ smo lts or they may 

migrate to more favorable overwintering habitat associated with sloughs, 
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tributaries, and lake systems located in the lower Susitna River drain

age. 

Analysis of limited 1982 data indicated a peak outmigration of age 1+ 

sockeye salmon from the Susitna River above the Chulitna River conflu

ence prior to late June. However, age 1+ sockeye accounted for a very 

small percentage of the juvenile sockeye catch in this reach. 

Small numbers of pink salmon juveniles were collected during 1981 and 

1982 surveys. Preliminary emergence studies indicate that pink salmon 

emerge as sac fry beginning in March and remain in the river system for 

only a short period of time after emergence. The downstream migrant 

trap caught seve~ juvenile pink salmon during 1982 from early to 

mid-July. Juvenile pinks outmigrati ng in the spring of 1982 were from 

the 1981 brood class which was an "odd year" for adult pink salmon 

returns. Odd year returns are smaller than even year returns; only an 

estimated 2,335 adult pinks passed through the Talkeetna fishwheels in 

1981. 

3.3 Food Habits and Distribution of Food Organisms 

Because changes in the invertebrate fauna may 1 ead to changes in the 

production potential for important fishery resources, a study was 

designed to provide initial information necessary for a data base 

capable of predicting the rearing potential of mainstem, side channel, 

and slough habitats under post-project flows. This pilot program was 

initiated in early August, 1982. 
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Field i nvestigations for the Food Habits Study were conducted at seven 

sites in the Chulitna River confl uence to Devil Canyon reach of the 

Susitna River that were considered to be representative of the major 

habitats preferred by rearing juveni le salmon. Co ll ections of 

invertebrates and juvenile salmon stomachs were made every other week in 

August and September, 1982 . Aquatic invertebrates were identi f ied to 

Order or Family and terrestrial insects were identified only to Order . 

Electivity indices suggest a positive selection for the l arvae of 

aquatic midge (Family : Chironomidae) by al l three species of juvenile 

salmon (ch i nook , coho , sockeye) examined . Adult midges, terrestrial 

invertebrates, aquatic nymphs and zooplankton also played important 

roles in food items. 

The range and di versity of invertebrates in the diets of juvenile 

chinook and juvenile coho salmon indicate that they have an ability to 

adapt to varied diets. The number and kind of invertebrates available 

as food items may infl uence the density and perhaps the growth rate of 

j uvenile salmon in a particular location but the availability of cover 

or water velocity may be more important factors in determining their 

overall distribution and abundance. 

Juvenile sockeye were found to be feeding on a broad range of inverte

brates in sl ough habitats. This species is characteristically 

associated with lake habitats with dense zooplankton populations . 
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Juvenile chum salmon food habits were not examined during the 1982 study 

because this species had largely outmigrated from the study area by 

August. 
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4.0 VOLUME 4 SUMMARY - AQUATIC HABITAT AND INSTREAM FLOW STUDIES 

4. 1 Introduction 

Volume 4, the Aquatic Habitat and Instream Flow Draft Basic Data Report 

of the FY83 Aquatic Studies Basic Data Report, is divided into two 

parts. Part I, the Hydrologic and Water Quality Investigations, is a 

compilation of all physical data collected by the various sub-program 

elements of the Aquatic Studies Program. This data is arranged by 

variable for ease of access to user agencies. The combined data set 

represents the available physical habitat of the Susitna River . Part 

II, the Lower River Fisheries Habitat Investigations, describes the 

subset of available habitat that is utilized by the various species and 

life stage of fish studied in the lower Susitna River (downstream of 

Dev i1 Canyon). 

4.2 Part I Summary 

4.2.1 Stage/Discharge Studies 

Objectives of the stage/ discharge monitoring program conducted during 

the 1982 open water field season were to: 

1. determine the water surface elevations associated with various 

discharges of the mainstem Susitna River at selected mainstem, 

slough, and tributary locations from RM 73 . 1 (Lower Goose 2) 

to RM 148.8 {Portage Creek); and, 
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2. obtain baseline discharge data of tributaries in the Talkeetna 

to Devil Canyon reach to quantify their contributions to the 

flow of the Susitna River. 

To meet these objectives, measurements of stage and discharge were 

obtained during the 1982 open water field season at representative 

mainstem, slough, and tributary sites within the Susitna River basin. 

The results of these findings are summarized be 1 ow by river reach by 

habitat type. 

4.2.1.1 Talkeetna to Devil Canyon 

4.2.1.1.1 Mainstem Habitats 

Periodic stage readings (which were converted to true water surface 

elevations) were obtained at 31 mainstem sites between Talkeetna and 

Devil Canyon from June to September 1982. The water surface elevation 

of the rna i nstem was observed to rise 1. 5 to 2. 0 feet as stream flows 

increased from 10,000 to 20,000 cfs. These data were plotted against 

the mainstem discharge obtained at the USGS Gold Creek gaging station to 

determine the relationship between water surface elevations and mainstem 

discharge at each site. The plots indicate that the relationship 

between water surface elevation and discharge of the mainstem is 

relativel y well defined at most of the 31 stations for the range of 

mainstem flows from 8 ,000 to 30,000 cfs . 
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At the onset of the 1982 field season, it was intended to define the 

relationship of stage and discharge for the mainstem upstream of 

Talkeetna for the full range of discharges that normally occur during 

the open water season. However, abnormally low discharges during the 

summer, followed by high fall flows and an early freeze-up, precluded 

our ability to obtain the necessary field data to define water surface 

profiles for mainstem discharges in the 5,000 to 8,000 cfs or 30,000 to 

45,000 cfs ranges. 

4.3.1 . 2 Slough Habitats 

Periodic measurements of stage (which were converted to true water 

surface elevations) and discharge were obtained at nine sloughs located 

between Talkeetna and Devil Canyon to: 

1. determine the relationships between water surface elevations 

and flows in the sloughs; 

2. determine the discharge of the mainstem required to breach the 

head of these sloughs; and, 

3. determine the effects that di~charge of the slough and 

mainstem have on the formation of backwater zones at the month 

of each slough. 

Sloughs were characterized as either upland or side sloughs. Upland 

sloughs were defined as those having no connection to the mainstem other 
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than at their mouth, with their water sources consisting primarily of 

ground water and/or surface water runoff. Side sloughs were defined as 

those connected to the mainstem at their mouth and, during periods of 

high mainstem flow, at their upstream juncture (head) with the mainstem. 

Based on these criteria, of the nine sloughs studied between Talkeetna 

and Devil Canyon, two (Sloughs 6A and 19) were characterized as upland 

sloughs and seven (Whiskers and Lane Creek Sloughs and Sloughs 11, 168, 

20, 21 and 22) were characterized as side sloughs. 

To determine the relationship between water surface elevation and flow 

in the study sloughs, the stage and discharge data were used to 

construct preliminary rating curves . A sufficient data base at Whiskers 

Creek Slough and Sloughs 168, 20, 21, and 22 permitted the development 

of rating curves at these sites. An insufficient data base at the other 

sloughs studied did not permit the development of rating curves. 

Mainstem discharge levels required to breach the heads of side sloughs 

were determined from on site observations, cross section data obtained 

at the head of a slough as compared to water surface elevation of the 

mainstem, and comparisons of observed water surface elevation changes 

within the slough to change in mainstem discharge measured at the USGS 

Gold Creek gaging station . Mainstem discharges required to breach the 

study sloughs between Talkeetna and Devil Canyon ranged from 20,200 cfs 

for Slough 168 to 26,000 cfs for Slough 21. 
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Backwater areas where found at the mouths of a majority of the study 

sloughs. In general, these backwater areas were more extensive at 

higher mainstem discharges than at lower mainstem discharges. 

4 . 2.1 . 1.3 Tributary Hab i tats 

Periodic measurements of stage (which were converted to water surface 

elevations) and discharge were obtained at seven tributaries located 

between Talkeetna and Devil Canyon during the 1982 open water season to: 

1. determine the relationship between water surface elevation and 

discharge in the study tributaries; and, 

2. quantify the contributions of these tributaries to the flow of 

the mainstem Susitna River. 

The tributaries studied included Whiskers Creek, Gash Creek, Lane Creek, 

Fourth of July Creek, an unnamed tributary at the head of Slough 20, 

Indian River, and Portage Creek. 

Sufficient stage and discharge data were obtained at al l the study 

tributaries except Fourth of July Creek to permit the development of 

preliminary rating curves. Insufficient data at Fourth of July Creek 

precluded the development of a rating curve. However, due to unseason

ably low stream flows during the FY83 open water field season, suffi

cient data was not obtained over the full range of flows that normally 

occur during the open water field season in the study tributaries to 
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quantify the contributions of these tributaries to the flow 

of the mainstem Susitna River. 

4.2.1.2 Talkeetna to Cook Inlet 

4.2 . 1.2 .1 Mainstem Habitats 

Periodic measurements of stage were obtained during the 1982 open water 

field season at two mainstem Susitna River sites below Talkeetna (at the 

Sunshine fishwheel site and adjacent to Lower Goose Creek 2 Slough) and 

one mainstem Yentna River site (at the Yentna Ri ver fishwheel site) to 

determine the ranges of water surface elevations associated with various 

levels of mainstem discharges. Sufficient data was not obtained to 

define the relationship of stage and discharge for any of the mainstem 

sites below Talkeetna. 

Stage readings obtained nearly daily from July 1 to October 10, 1982 

from the Susitna River at the Sunshine fishwheel site varied 5.60 ft 

over a corresponding range of mainstem Susitna River discharge (obtained 

from the USGS mainstem Susitna River gaging station at Sunshine) from 

19,900 to 91,300 cfs. Stage readings obtained periodically in the 

mainstem Susitna River adjacent to Lower Goose Creek 2 Slough varied 

2.35 ft over a corresponding range of mainstem Susitna River discharge 

(obtained from the USGS mainstem Susitna River gaging station at Sun

shine) from 31,500 to 68 ,700 cfs. 
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Stage readings obtained periodically from June 30 to September 15, 1982 

from the Yentna River at the Yentna River fishwheel site varied 3.61 ft 

over a corresponding range of discharge (obtained from the USGS Yentna 

River gaging station) from 30,000 to 61,00 cfs . 

4. 2.1.2.2 Sl ough Habitats 

Periodic measurements of stage (which were converted into 

water surface elevations) and discharge were obtained at four sloughs 

below Talkeetna to: 

1. determine the relationship between water surface elevation and 

flow in the sloughs; 

2. determine the discharge of the mainstem Susitna River required 

to breach the head of these sloughs; and, 

3. determine the effects that discharge of the slough and 

mainstem have on the formation of backwater zones at the mouth 

of each slough . 

Sloughs studied were Lower Goose 2, Whitefish , Sunshine , and Birch Creek 

sloughs. Al l sloughs studied below Talkeetna had assoc i ated tributaries 

draining into them. 

Sufficient stage and discharge data were collected at only one slough 

below Talkeetna (Birch Creek Slough) to permit the development of a 
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preliminary rating curve. Insufficient data at the other sloughs 

precluded the development of rating curves. 

Mainstem discharge levels required to breach the head of sloughs were 

determined from on-site observations and comparisons of observed water 

surface elevation changes within the slough to changes in mainstem 

discharge obtained at the USGS Sunshine gaging station. in general, 

higher mainstem flows were required to breach the head of sloughs below 

Talkeetna than above Talkeetna.Mainstem flows above 36,000 cfs were 

required to breach the heads of Birch Creek, Sunshine, and Lower Goose 

Creek 2 sloughs during 1982. The head of Whitefish Slough did not join 

with the mainstem and therefore breaching never occurred at this slough. 

Backwater areas were found at the mouths of all of the study sloughs 

below Talkeetna. In general, the backwater areas at the mouths of 

sloughs below Talkeetna were more extensive than the backwater areas 

observed at mouths of sloughs above Talkeetna. The backwater areas 

became more extensive at higher mainstem discharges than at lower 

mainstem discharges, often extending into the associated tributary 

during high mainstem discharges. 

4.2.1.2.3 Tributary Habitats 

All tributaries studied downstream of Talkeetna confluenced with 

sloughs. Periodic measurements of stage (which were converted to water 

surface elevations) and discharge were obtained at four tributaries 

downstream of Talkeetna to: 
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1. determine the re l ationship between water surface elevation and 

discharge in the tributaries; and, 

2. determine the effects that tributary flow had on the hydraulic 

characteristics of the associated sl oughs . 

The tributaries studied were Lower Goose Creek 2, Rabideux, Sunshine, 

and Birch creeks. 

Sufficient stage and discharge data were collected at each of the four 

tributaries to permit the development of preliminary rating curves. 

Insufficient data, however, were collected to determine the effects that 

tributary flow had on the hydraulic characteristics of the associated 

sloughs over the full range of flows in tributaries expected for an open 

water season. 

4.2 . 2 Tha l weg Profile Studies 

The thalweg can be defined as "the line following the deepest part or 

middle of the bed or channel of a r i ver or stream .. (Annette, 1975). 

Thalweg profiles were developed for sloughs 8A, 9 , 11, and 21 using 

basic survey techniques of differential leveling. These profiles, 

presented in Volume 4 of this report, delineate discrete reaches defined 

by obvious changes in gradient with-in each slough . Inc l uded with each 

profile is a schematic drawing showing the gross morphological features 

of the slough and corresponding mai nstem Susitna River. Significant 

features of each profile are discussed on a site by site basis. 
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4.2.3 Backwater Area Studies 

Backwater areas are reaches of low velocity water which result from 

hydraulic barriers created by mainstem stage. The location and size of 

these areas at 17 slough and tributary habitat locations was mapped 

twice monthly between June and September, 1982 to determine their 

re 1 ati onshi p to changing mainstem Susitna River discharges. Graphs 

plotting the area of backwater mapped at each location as a function of 

mainstem discharge were constructed . These data showed that the 

relationships are both predictable and unique for the various habitat 

locations. In general, the size of the backwater area decrease with 

decreasing mainstem discharge. At several habitat locations, the 

backwater area decreased to or approached zero at a lower mainstem dis

charge . At several of these locations, new backwater areas formed down

stream from their previous location, as mainstem stage continued to 

decrease. These new backwater areas typically appeared in side channels 

which had depths and substrates which were very different from those 

present in the backwater areas mapped at higher mainstem discharges. 

The backwater area mapped within the boundaries of upper and lower river 

study locations (below Talkeetna and between Talkeetna and Devil Canyon) 

was extracted from the data by summing the areas indicated at 2500 and 

5000 cfs discharge intervals on the individual graphs. The upper river 

data summary indicated a marked decrease in the total backwater area 

present as mainstem discharges (at Gold Creek) decreased below 17,500 

cfs. In the lower river data summary, large decre~ses in backwater area 

appeared to occur at mainstem discharges (at Sunshine) below 40,000 cfs. 
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Direct observations at mainstem discharges above and below those 

observed in this study are necessary to extrapolate the data beyond the 

limits observed. 

The relationship netween backwater areas and total wetted surface areas 

within the study boundaries of the habitat locations studied is 

presented in the FY83 Fishery Habitat Relationships Report. 

4.2.4 Open Channel Studies 

Segments of sloughs 8A, 9, and 21, Rabideux Slough and Chum Channel were 

selected for computer modeling using hydraulic simulation programs 

developed by the Instream Flow Group (Milhous et. al . 1981). Provided 

with channel depths, velocities, widths and water surface elevations 

from transects at known mainstem discharges, these models extrapolate 

and predict hydraulic variables including depth, velocity, width, wetted 

perimeter and water surface elevation at unobserved streamfl ows. Data 

from actual field observations are used to calibrate the model. The 

models are considered calibrated when predicted hydraulic parameters at 

known discharges closely approximate observed parameters and when 

predicted hydraulic parameters at hypothetical discharges f i t a 

realistic pattern based on past hydrological experience. Data collected 

during one field season will not necessarily include a sufficient range 

of conditions to calibrate the model at all potential discharges. Thus, 

the models are being developed from data collected in 1982 and are 

reliable only at streamflows within specified limits. The results of 
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modeling will be presented in the FY83 Fishery and Habitat Relationships 

Report. 

4.2.5 Water Temperature Studies 

Objectives of the water temperature monitoring program conducted during 

the 1982 open water field season were to: 

1. monitor the seasonal variations in the surface water tempera

t ure of the mainstem Susitna River and its associated sloughs 

and tributaries downstream of Devil Canyon; 

2. monitor the seasonal variations in intragravel water tempera

tures in selected s l oughs between Talkeetna and Devil Canyon; 

and, 

3. evaluate the relationship between surface and intragravel 

water temperat~re to fish passage and spawning. 

Results of the first two objectives are summarized below and in Volume 4 

- Part I. Results of the third objective are summarized in Volume 4 -

Part II. 

The data base includes surface and intragravel water temperatures 

obtained on an instantaneous and continuous basis . The data is 

presented by reach of river subdivided into mainstem (including side 

channel), slough, and tributary sites. 
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4.2.5.1 Talkeetna to Devil Canyon 

4. 2.5 . 1.1 Mainstem Habitats 

4.2.5.1.1.1 Instantaneous Surface Water Temperature 

Instantaneous measurements of surface water temperatures of the mainstem 

Susitna River between Talkeetna and Devil Canyon were collected at 

various locations in the Susitna Ri ver from May through October, 1982 . 

Instantaneous surface water temperatures ranged from 5.1 oc to 14 . 4°C, 

with the lowest temperature occurring at RM 138.9 on September 6 and the 

highest temperature occurring at RM 120.7 on July 7. In general, 

instantaneous surface water temperatures of the mainstem Susitna River 

between Talkeetna and Devil Canyon i ncreased from May to July and 

decreased from August to October , peaking during July and August. 

4.2.5.1.1.2 Continuous Surface Water Temperature 

Surface water temperature of the mainstem Susitna River between 

Talkeetna and Devil Canyon was cont i nuously monitored at six locat ions 

from May through October, 1982. Main stem temperature gaging locations 

were l ocat~d at the Ta lkeetna Fishwheel stat i on (RM 103.0), Lower River 

Cross Sect i on 18 (RM 113.0), Curry Fishwheel (RM 120.7), LRX 29 (RM 

126.1), LRX 35 (RM 130.8), and LRX 53 (RM 140.1). Surface water 

temperature at these s i tes ranged from 0. 0°C at LRX 18 in October to 

15 . 2°C at LRX 29 in Ju ly. Generally , the ma i nstem surface water 
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temperature increased during the period from May to July and decreased 

during the period from August to October, peaking during July depending 

on location. 

4.2.5.1.1.3 Intragravel Water Temperature 

Intragravel water temperature data in the ma i nstem between Talkeetna and 

Devil Canyon was collected on an instantaneous basis only at sites 

studied in conjunction with the mainstem Adult Anadromous Fish Habitat 

Investigations between Talkeetna and Devil Canyon from May through 

October, 1982. These data are summarized in Volume 4 - Part II. 

4. 2.5.1.2 Slough Habitats 

4.2 .5.1 . 2.1 Instantaneous Surface Water Temperature 

Instantaneous surface water temperatures of se 1 ected s 1 oughs situated· 

between Talkeetna and Devil Canyon were obtained from May through 

October, 1982. Due to 1 arge variability in the data base and the 

periodic nature of the data, no summary statements concerning the above 

data can be made at the present time. 

4.2 . 5.1.2 . 2 Continuous Surface Water Temperature 

Surface water temperatures were continuously monitored during FY83 in 

selected sloughs between Talkeetna and Devil Canyon . Sloughs 8A, 9, 11, 
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16B, 19, and 21 were monitored during the 1982 open water season while 

sloughs 9, 98, 11, 19, and 21 were monitored during the 1982 - 83 

ice-covered season. 

The surface water temperatures in the sloughs studied during the open 

water season ranged from 0.2°C at mid-slough in Slough 8A during October 

to 13.5°C in Slough 9 during August . The greatest variance in maximum 

surface water temperatures was noted during the first week in September 

when Slough 9 was 11.0°C and the maximum in Slough 11 was 3.5°C. The 

greatest variance noted in weekly minimum surface water temperatures 

was 4.4°C during the last week of August when the minimum temperatures 

in the mouth of Slough BA and in Slough 11 were 7 .7°C and 3.3°C, 

respectively. Surface water temperatures in the studied sloughs were 

notably warmer than surface water temperatures in the mainstem during 

the months of September and October. Comparing surface water 

temperatures in mid-Slough BA (RM 126. 1) with surface water temperatures 

in the mainstem adjacent to the slough (at LRX 29, RM 126.1) shows, for 

any given week, similar weekly maximum temperatures, but minimum weekly 

temperatures from 1° to 5.4°C colder in the mainstem than in the slough. 

Based on data from the winter season, the overall range of surface water 

temperatures in the studied sloughs varied from 0,0°C in Whiskers Creek 

Slough in February to 10.3°C in Slough 98 in May. The greatest variance 

in maximum surface water temperatures among the studied sloughs occurred 

during the first week of May when the surface w~ter temperature reached 

10.3°C. Generally, winter surface temperatures in the studied sloughs 
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increased gradually or remained stable through February and March and 

increase notably in April and the first week of May. 

4.2.5.1.2.3 Instantaneous Intragravel Water Temperature 

Instantaneous measurements of intragravel water temperature were 

obtained at several sl oughs located between Talkeetna and Devil Canyon 

in conjunction with the Fishery Habitat Utilization sl ough study. These 

results are summarized in Volume 4 - Part II. 

4.2.5.1.2 . 4 Continuous Intragravel Water Temperature 

During the 1982 open water field season, the intragravel water tempera

ture of five sloughs situated between Talkeetna and Devil Canyon 

(Sloughs 8A, 11, 168, 19, and 21) was continuously monitored from late 

August to October, 1982. During the ice-covered, the ihtragravel water 

temperature in four sloughs (Sloughs 9, 9B, 19, and 21) was continuously 

monitored from February through the first week of May, 1982. 

Based on data from the open water season, the intragravel water tempera

ture of the studied sloughs varied overall from 1.5°C at the mouth of 

Slough 21 during October to 7.5°C in Slough 168 during August. The 

overall range of intragravel water temperatures in the studied sloughs 

(l.5°C to 7.5°C) was considerably less than the range of surface water 

temperatures observed in the studied sloughs (0 . 2°C to 13 .5°C). 
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In each slough studied , the minimum weekly intragravel water temperature 

was warmer than the corresponding surface water temperature from mid

September through October. Conversely, min imum intragravel water 

temperatures in the mouth of Slough 8A, upper Slough 8A, Sloughs 11 and 

19, and upper Slough 21 were cooler than corresponding minimum surface 

water temperatures prior to September. The minimum i ntragravel 

temperatures i n upper Slough 8A were consistently warmer than those in 

the other sloughs studied for this period. For August and September, 

the coolest intragravel temperatures in these sloughs were in Slough 19 . 

The difference between minimum intragravel temperatures in the mouth of 

Slough 8A and in Slough 19 for September was 3,0°C. 

Intragravel water temperatures obtained during the winter season 

(February to April, 1982) showed considerable variations in intragravel 

temperatures existed between the sloughs studied . For example, while 

the intragravel water temperature in the mouth of Slough 21 remained a 

steady 3.0°C from February through April, it varied from 0.0°C to 5.0°C 

in Slough 9 over the same time period. In Slough 19, the average 

intragravel water temperature was warmer than the corresponding surface 

water temperature from February to April . The same was true in the 

mouth of Slough 21 for February and March, but by mid-April the average 

surface water temperature was warmer than the intragravel water 

temperature . In Sloughs 9 and 9B, the surface water temperature was 

warmer than the i ntragrave 1 water temperature from February through 

Apri 1. 
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4.2.5.1.3 Tributary Habitats 

4.2.5.1.3.1 Instantaneous Surface Water Temperatures 

Instantaneous measurements of surface water temperatures in tributaries 

between Talkeetna and Devil Canyon were co 11 ected from June through 

October, 1982. In genera 1 , surface water temperature increased from 

June to August and decreased from September to October, peaking during 

August. Instantaneous measurements of surface water temperature ranged 

from 0.9°C in Portage Creek on October 11 to 12 . l°C in Fourth of July 

Creek on August 22. 

4.2.5.1 .3.2 Continuous Surface Water Temperature 

Surface water temperature was continuously monitored from June to 

October, 1982, in Indian River and Portage Creek. Based on the above 

data, the surface water temperature of Indian River varied from 0.0°C in 

late October to 12.5°C in mid-July. The surface· water temperature of 

Portage Creek varied from o.ooc in mid-October to 13.0°C in mid-August. 

Temperatures in both Indian River and Portage Creek generally increased 

from June to August and decreased in September and October, peaking 

during August. 
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4.2.5.1.3 . 3 Intragravel Water Temperature 

Intragravel water temperature data was not collected in any tributaries 

between Talkeetna and Devil Canyon during the 1982 open water field 

season. 

4.2.5 . 2 Talkeetna to Cook Inlet 

4. 2.5.2.1 Mainstem Habitats 

4.2.5.2.1.1 Instantaneous Surface Water Temperature 

Instantaneous measurements of surface water temperature of the mainstem 

Sus itna River downstream of Ta 1 keetna were co 11 ected from May through 

October, 1981. These measurements showed that the surface water 

temperature in the mainstem below Talkeetna ranged from 0.2°C at RM 77.0 

on October 14 to 11.rc at RM 18.2 on June 1. Because of the 1 imited 

quantity of data, no further summary statements on the above data can be 

made at the current time. 

4.2.5.2.1 . 2 Continuous Surface Water Temperature 

Surface water temperature of the mainstem Susitna River downstream of 

Talkeetna was monitored on a continuous basis at three sites from May 

through October 1982: Susitna Station below the Yentna River confluence 
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(RM 25.8) , west bank above the Yentna River confl uence (RM 29.5), and 

the Parks Highway Bridge (RM 83.4). 

The surface water temperature of t he mai nstem Sus itna River downstream 

of Talkeetna ranged from 0.0°C in October to 13 . 5°C in June and July. 

Both temperatures were recorded above the Yentna River confluence at RM 

29.3. Generally, t he surface water temperature of all mainstem sites 

downstream of Ta 1 keetna i ncreased during the period from May through 

August and decreased from September to October, generally peaking from 

mid-Ju ly to mid-August . The peak water temperature appeared to occur 

somewhat l ater in the mainstem downstream of Talkeetna (mid-July to 

mid-August) than in the mainstem above Talkeetna (July). 

4.2.5.2.1 . 3 Intragravel Water Temperature 

Intragravel water temperature data was not collected in the mainstem 

downstream of Talkeetna during 1982. 

4.2.5.2.2 Slough Habitats 

4.2.5.2.2.1 Instantaneous Surface Water Temperature 

Instantaneous measurements of surface water temperature of various 

sloughs downstream of Talkeetna were collected from June through 

October, 1982 . These temperature measurements ranged from 3. 7°C in 

Lower Goose 2 Slough on October 1 to 16 . 6°C in Rabideux Creek Slough on 

June 26 . Surface wate~ temperature in the sloughs studied generally 
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rose from June to July, peaked duri ng July and August, and then 

decreased during September through October. 

4.2.5 . 2.2 . 2 Continuous Surface Water Temperature 

Sloughs located below Talkeetna were not continuously monitored for 

surface water temperature during 1982. 

4.2.5.2 . 3 Tributary Habitats 

4.2.5.2.3.1 Instantaneous Surface Water Temperature 

Instantaneous measurements of surface water temperature in selected 

tributaries downstream of Talkeetna were collected from June through 

October, 1982. Instantaneous measurements of surface water temperature 

in these tribu~aries ranged from 17.4°C in Birch Creek on August 5 to 

3. 6°C i n Sunshine Creek on October 4. Because of the limited quantity 

of data, no further summary statements on the above data can be made at 

this time. 

4.2.5.2.3.2 Continuous Surface Water Temperature 

Surface water temperature was continuously monitored in the three major 

tributaries downstream of Ta lkeetna (the Chulitna, Talkeetna, and Yentna 

Rivers) from May through October, 1982. 
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The surface water temperature of the Yentna River ranged from 3.5°C in 

late September (October temperatures not obtained) to 13.0°C in 'late 

June. The surface water temperature in the Chu l itna River ranged from 

o.ooc in October to 8. 5°C i n September (July and August temperatures not 

obtained) . In the Talkeetna River, the surface water temperature ranged 

from O.l°C in October to 11.5°C in August. From July to September, 

monthly mean ma i nstem Susitna River surface water temperatures obtained 

at t he Talkeetna fishwheel camp, located approximately five miles 

upstream from the confluence with the Chu 1 i tna and Ta 1 keetna Rivers, 

were l-2°C warmer than the month ly mean temperatures obtained in the 

Chulitna and Talkeetna rivers from July to September . In October, both 

the Chul i tna and Talkeetna rivers and the ma i nstem Susitna River 

averaged temperatures between 0.5°C and 1.0°C. Monthly mean surface 

water temperatures obta i ned in the mainstem Susitna River above the 

Yentna River were from 1.0°C to 2.5°C warmer than monthly mean surface 

water temperatu res in the Yentna River. 

4.2.6 Other Basic Field Parameters Stud ies 

Objecti ves of the water quality monitoring program conducted during the 

1982 open water f i eld season were to : 

1. obtai n baseline water quality data to ch.aracteri ze the water 

chemistry of surface waters at selected mainstem, slough , and 

tributary sites with i n the Susitna River; 
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2. to characterize the influence of discharge on changes in water 

qua l ity at the above sites; and, 

3. to characterize the relationships between water quality and 

fish passage, spawning, and rearing. 

Results of the first two objectives are summarized below and in Volume 

4-Part I. Results of the third objective are summarized in Volume 

4-Part I I. 

The basic field parameters measured to assess the water quality of a 

site were dissolved oxygen, pH, specific conductance, and temperature. 

In addition, turbidity was also measured at selected locations. The 

results are summarized according to river reach subdivided into mainstem 

(including side channel}, slough, and tributary habitats .-

4.2.6.1 Talkeetna to Devil Canyon 

4. 2.6 . 1.1 Mainstem Habitats 

The basic field parameters of dissolved oxygen, pH , specific con

ductance, and temperature were collected at various mainstem and side 

channel sites between Talkeetna and Devil Canyon primarily in con

junction with the electrofishing program. From RM 114.2 to RM 148.2, 

the range of di sso 1 ved oxygen was 7.1 to 14.0 mg/1 over a range of 

surface water temperatures from 5.8°C to 10.6°C. Measurements of pH and 

specific conductance were observed to range from 6.9 to 8. 7 and 
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33 to 132 umhos/cm respectively. Turbidity in the mainstem Susitna 

River f rom RM 111.5 to RM 148.2 during the 1982 open water field season 

ranged from 2.4 to 154 Nephlometric Trubidity Units (NTU) . 

4.2.6.1.2 Slough Habitats 

The basic field parameters of dissolved oxygen, pH , specific con

ductance, temperature, and turbidity were measured at se 1 ected upland 

and side sloughs situated between Talkeetna and Dev i l Canyon during the 

1982 open water field season (refer to the stage/discharge summary 

section for a definition of upland and side sloughs). 

4.2.6.1.2.1 Upland Slough Habitats 

Two upland sloughs (Sloughs 6A and 19) were monitored from June to 

October, 1982 for the basic field parameters primarily i n conjunction 

with the Fish Distribution Study (FDS). program. Overall, dissolved 

oxygen in the upland sloughs was found to vary from 7.3 to 13.9 mg/ 1 

over a range of surface water temperatures from 3.3° to 15.0°C, while 

measurements of pH and specific conductance varied from 6.0 to 7. 8 and 

31 to 147 umhos/cm, respectively. Turbidity in upland sloughs was 

observed to vary from less than 1 NTU to 150 NTUs . 

Water quality in the upland sloughs was not influenced to any large 

extent by changes in mainstem discharge . This is likely the result of 

upland sloughs not being connected to the mainstem at their heads. 
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4.2.6 . 1.2.2 Side Slough Habitats 

Twelve side sloughs situated between Talkeetna and Devil Canyon 

(Whiskers Creek and Lane Creek Sloughs and Sloughs 8A, 9, 9A, 98, 10, 

11, 16, 20, 21 , and 22) were monitored for the basic field parameters 

during the 1982 open water field season . Overall, dissolved oxygen 

ranged from 5.9 to 14.5 mg/1 over a range of surface water temperatures 

from 2.4° to 16 .3°C , while measurements of pH and specific conductance 

varied from 4.0 to 7.9 and 4 to 238 umhos/cm, respectively. Tu rbidity 

was found to vary from less than 1 NTU to 168 NTUs. 

Water quality in the side sloughs was found to be influenced by mainstem 

discharge depending on whether or not the head of the slough was 

breached . During periods of non-breaching mainstem flows, the water 

quality of the studied side sloughs had the characteristics of the water 

sources of the slough, wh il e during periods of breaching mainstem flows 

the water quality of the studied side sloughs took on the 

characteristics of the mainstem river. In general, the specific 

conductance and surface water temperature were higher during periods of 

non-breaching mainstem flows than during breaching mainstem flows. 

In addition to mainstem influences on water quality in the side sloughs, 

several studied side sloughs exhibited water quality influences due to 

tributary influx . These were vJhiskers Creek Slough and sloughs 9, 20 , 

and 22. In these sloughs, the water quality in the slough under non 

breaching mainstem flows was dependent to a large degree on the 
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tributary, while during breaching mainstem flows was dependent to a 

varying degree on both the mainstem and tributary . 

4.2 .6. 1.3 Tributary Habitats 

The basic field parameters were coll ected at selected tributaries 

situated between Talkeetna and Devil Canyon during the 1982 open water 

f ield season. Overall, dissolved oxygen in the tributaries sampled 

ranged from 7.9 to 14.5 mg/1 over a range of surface water temperatures 

from 1. 7° to 12.2°C. Measurements of pH and specific conductance varied 

from 5.8 to 7.8 and 14 to 66 umhos/cm, respectively . Turbidity was 

found to vary from less than 1 NTU to 94 NTUs . 

4.2.6.2 Talkeetna to Cook Inlet 

4. 2. 6.2 . 1 Mainstem Habitats 

The basic field parameters were collected from RM 5.0 to RM 85.7 pri

mari ly i n conjunction with the electrofishing program. at selected 

mainstem Susitna River and side channel sites below Talkeetna during the 

1982 open water field season Overall, the range of dissolved oxygen 

varied from 6.4 to 15.6 mg/1 over a range of surface water temperatures 

f rom 0.2° to 13.8°C, Measurements of pH and specific conductance were 

observed to vary from 5.2 to 7.6 and 46 to 131 umhos/cm respectively . 

Turbidity was sampled only at Sunshine Creek Side Channel and ranged 

from 4 to 160 NTUs . 
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4.2 . 6.2 . 2 Slough Habitats 

The basic field parameters were collected at selected sloughs below 

Talkeetna during the 1982 open water field season. Overall, dissolved 

oxygen ranged from 8 . 3 to 12.8 mg/1 over a range of surface water 

temperatures from 5.3° to 15.4°C. Measurements of pH and specific 

conductance were observed to vary from 6.4 to 7.7 and 10 to 204 

umhos/cm, respectively. Turbidity ranged from 2 to 120 NTUs. 

Water quality in the sloughs stud i ed downstream of Talkeetna was 

influenced to varying degrees by mainstem discharge depending on 

whether or not the head of the slough was breached. In addition , since 

all of the sloughs studied below Talkeetna had tr i butary influxes, the 

slough water quality was also influenced to varying degrees by the 

associ a ted tributaries. In genera 1 , during periods non -breaching 

mainstem flows, the water qual i ty in the slough was dependent on the 

water qual ity of the associated tributary while during periods of 

breaching mainstem flows if was dependent on the water qual ity of both 

the mainstem and the tributary. 

4.2 .6.2.3 Tri butary Habitats 

The basic field parameters were collected at various tributaries below 

Talkeetna during the 1982 open water f i eld season . Overa ll, di ssolved 

oxygen varied from 8. 9 to 13.4 mg/1 over a range of surface water 

temperatures from 3 . 6° to 17 . 4°C. Measurements of pH and specific 

conductance were observed to vary from 5. 5 to 7. 4 and 27 to 204 
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umhos/cm, respectively. No measurements of turbidity were taken at any 

tributaries below Talkeetna during 1982 . 

4.2.7 Dissol ved Gas Studies 

The objectives of the dissolved gas monitoring program during 1981 and 

1982 were to: 

1. establish baseline values of supersaturation of di ssolved gas 

in the vicinity of the Devil Canyon rapids of the Susitna 

Ri ver; and, 

2. determine the influence that changes in flow of the Susitna 

River have upon those values. 

During the 1981 and 1982 open water seasond, dissolved gas super

saturation l evels were measured in the vicinity of Devil Canyon both on 

a continuous and instantaneous basis . Continuous measurements were 

obtained from August to October, 1982 at a gaging station immediately 

below the Canyon. Point measurements were obtained at various times 

during 1981 and 1982 at several locations in and below the canyon . 

Results show that the rapids cause gas entrainment with peak concen

trations of 116% saturation measured immediately below the lower Devil 

Canyon rapids during high water ( 4.0,000 cfs). Continuous recordings of 

disolved gas saturation indicated a direct relationship occurred between 

level of supersaturation concentrations and discharge through the canyon 
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(i.e., higher discharges increased the levels of dissolved gas). From 

Devil Canyon to Gold Creek, the elevated dissolved gas concentrations 

decayed with approximately a 50% decrease in the initial concentrations 

occurring 20 miles downstream. The rate of decay of di sso 1 ved gas 

appeared to be more rapid below Indian River. 

Based on a survey of available literature, concentrations of dissolved 

gas that occur naturally below Devil Canyon are not sufficient to create 

an appreciable hazard to the fish presently in the system. The rate of 

decay of gas in the na.tu ra 1 occurring s upersa t u rated water bel ow the 

canyon is sufficiently slow that elevated gas l evels created by a Devil 

Canyon Dam would not dissipate below a hazardous level until below the 

Go ld Creek area. 
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4.3 PART II SUMMARY 

4.3.1 Mainstem Sa lmon Spawning Studies 

Studies were conducted from August 1 to September 15, 1982 to: 

1. determine the extent, timing, and number of chum, pink, 

sockeye, and coho salmon spawning in the mainstem Susitna 

River; 

2. evaluate the physical and chemical characteristics of mainstem 

habitats utilized for spawning; and, 

3. identify the relationships between changes in mainstem dis

charge and temperature to the extent, timing, and numbers of 

salmon present in the mai nstem. 

Results of the first objective are summarized in Volume 2 of this 

report . Results of the second and third objectives are summarized below 

and in Vo l ume 4 - Part II of this report. 

Adult anadromous fish distribution data collected during 1981 and 1982 

indicate that salmon spawning activity in the mainstem is limited. It 

is currently unknown whether the limited use of the mainstem for spawn

ing is the result of a lack of suitable spawning habitats or the rela

tively greater availability of _more suitable spawning habitats in other 

areas (e.g . , sloughs). Preliminary data, however, indicate that the 
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substrate in the majority of the mainstem is cemented, making it unsuit

able for salmon spawning. Chum salmon appear to be the only salmon 

species which utilize the mainstem Susitna River for spawning. Coho, 

pink, and sockeye salmon were not found to spawn in the mainstem during 

the 1982 open water field season . 

Eight chum salmon spawning areas were evaluated for their habitat 

characteristics during 1982. Based on an evaluation of this data, the 

majority of the mainstem chum salmon spawning sites surveyed were 

located in cl ear backwater habitats situated in side channels which were 

cut off either entirely or partially from mainstem water influence at 

their heads. Only one of the surveyed spawning sites was located in the 

main channel . 

Mean water depths and water column velocities measured at mainstem chum 

salmon spawning sites ranged from 0.1-4.0 feet and 0.0-1. 0 feet/second, 

respectively . Substrate utilized for spawning ranged from silty sand to 

boulders with gravel, rubble, and cobble substrates being preferred. 

The substrate was most often loosely embedded with silty sand which was 

cleared in areas of redds. Intragravel water temperatures, taken at a 

depth of approximately 1 to 2 feet bel ow the surface, ranged from 

3.3-7.0°C. 

Each surveyed chum salmon spawning site, except one located at RM 148 . 2, 

had clear water zones indicating the surveyed spawning areas were 

isolated either entirely or partially from mainstem surface water 

influence. The clear water suggests that these spawning sites receive a 
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significant portion of their surface water flow from subsurface perco

lation, since very little surface drainage was observed into the study 

areas. Intragravel water temperatures ranged from 0.2 to 5.3°C cooler 

than surface water temperatures, suggesting that a subsurface water flow 

exists in the areas of spawning activity and that it is of a different 

source than the surface waterflow. 

4.3.2 Slough Salmon Spawning Studies 

Studies were conducted during the 1982 open water field season in 

selected sloughs to determine the relative importance and relationship 

of selected discharge related to variables to spawning activities of 

salmon. Since chum salmon were the dominant species utilizing the 

sloughs for spawning during the study period, the majority of the field 

work and subsequent analyses and discussions dealt with this species. 

Other salmon species (sockeye, pink, and coho sa lmon) which utilize the 

s 1 oughs for spawning in fewer numbers, were dea 1t with to a lesser 

degree. 

Sloughs were studied at two levels of intensity : specific and general . 

Specific slough studies consisted of detailed investigations of channel 

morphology, hydraulic modelling, access and timing of salmon into the 

sloughs, and availability and utilization of specific habitat conditions 

related to spawning site selection. Four side sloughs (Chum Channel and 

Sloughs SA, 9, and 21) were selected for specific study based on the 

data from previous studies and their relative importance to the salmon 

fishery. Nine sloughs (Whiskers and Lane Creek Sloughs and Sloughs 6A, 
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9A, 10, 168, 19, 20, and 22) were selected for general slough studies . 

These sloughs were selected based on their relative lesser importance to 

the salmon for spawning and overall smaller available data base. 

Genera l slough studies consisted of a subjective comparison of salmon 

spawning activity to substrate· composition and distribution, water 

quality, and water sources (i.e., upwelling , springs, tributaries , 

etc.). Slough 11 was stud ied at an intermediate level in that all 

studies perta ining to the specific s lough studies were conducted except 

that no hydraulic modelling was attempted. 

4.3.2.1 Specific Slough Studies 

Studies pertaining to slough channel morphology and slough to mainstem 

hydraulic relationships were conducted to ascertain potential access and 

passage related problems to spawning areas in sloughs . Because access 

denied into an area eliminates consideration of all other factors, it is 

of critical concern. 

The stage of the mainstem appears to directly influence salmon access 

into and passage within the study sloughs. During high mainstem stage 

condit ions, when the head of a side slough becomes breached, the 

·hydraulic characteristics of a slough are very similar to those of a 

side channel of the ma i nstem. Once overtopped, flows in the sloughs 

often increased rapidly. During these conditions, sufficient depths 

were present throughout the sloughs to allow access into and passage 

within the sloughs to spawning areas. At intermediate mainstem stages 

when the head of the slough was not breached, a backwater was observed 

-78-



-

r 

r 

-

to form at the mouth of the s l ough . Under these conditions, sufficient 

depths were maintained in the vicinity of the mouth of the slough (by 

the mainstem stage) to allow access into the slough, with passage to 

spawning areas in the upper reaches of the s l ough becoming a function of 

slough stage and channel morphology (i.e., depth). During periods of 

low mainstem discharge, mainstem stage was often not sufficient to allow 

significant backwater areas to form at the mouths of the s l oughs. Under 

these conditions, access into the sloughs and passage to spawning areas 

in the upper reaches of the sloughs was found to be a function of slough 

stage and channel morphology (i.e . , depth). It was under t hese 

conditions, that the majority of access and passage re 1 a ted prob 1 ems 

occurred during 1982. 

Cross-section and thalweg survey data were used to determine critica l 

access and passage reaches at various slough flows for each of the study 

sloughs. Based on visual assessments, 0. 3 ft. was ass i gned as a crit

i cal depth for access and passage over a critica l reach. These data are 

summarized in Vol ume 4 - Part I I . 

The occurrence and timing of spike discharge events (i.e., i ncreased 

flows fo r short duration) , was also found to influence access and 

passage. Spike discharge events during periods when fish are holding, 

allow access into s l oughs and passage to spawning areas which were 

otherwise inaccessible. This was observed when spike flows during 

September allowed access into the study sloughs and passage to spawning 

areas which were previously inaccessible. The presence of spike dis

charge events however, do not totally alleviate access and passage 
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related problems in sloughs. Timing of the spike discharge events is 

also found to be important. For example, a spike discharge event on 

September 15, 1982 occurred during a period when few salmon were holding 

in pools in Sloughs 8A, 9, and 21. It is believed that if this spike 

discharge event had occurred earlier in the year, when larger numbers of 

salmon were holding in pools, more salmon could have gained access to 

spawning areas in the upper reaches of these sloughs. 

The timing of peak numbers of fish and their duration of residence 

inside sloughs was found to generally follow consistent patterns. In 

general. pink salmon numbers peaked earlier than chum salmon in all 

sloughs. With the exception of Slough 11, pink salmon entered sloughs 

in early to mid-August, peaked in mid-August, and were completely absent 

by September 1. Chum salmon typically entered sloughs by August 10, 

peaked between August 20 and September 1, declined rapidly in mid

September, and were completely absent by the end of September. In 

contrast to the pattern for pink and chum salmon, numbers of sockeye 

salmon generally 1 acked definite peaks, were much less abundant than 

chum salmon and persisted in low numbers in late September. The excep

tion to the above generalizations occurred in Slough 11 where sockeye 

salmon numbers exhibited a bimodal peak, with peaks occurring at August 

30 and September 13, and persisted in the slough until mid-October. In 

general, these data shown that there was a temporal segregation in usage 

patterns between species. This was most evident between pink and chum 

salmon, with numbers of pink salmon consistently peaking before chum 

salmon. The pattern for sockeye salmon was less distinct, but generally 
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indicated that sockeye salmon spawned in sloughs during the period of, 

or later than, chum salmon spawning. 

Utilization data were collected for various habitat conditions related 

to spawning site selection at various levels of discharge in Sloughs 8A, 

9, 11, and 21 . Since chum salmon were the dominant species present in 

the study sloughs , most utilization data pertain to th i s species. 

Enough data is not yet available to set ranges of utilized habitat for 

the other salmon species present i n the sloughs . In general, chum 

salmon were found to utilize areas of gravel - rubble substrate where 

depths were over 0.2 ft. (averagi ng about 1.1 ft.) and mean water column 

velocities ranged from 0.0 to 1.5 ft./sec. (averaging 0.3 ft . /sec.) 

Areas where significant amounts of silt overlayed rubb le and gravel 

substrates were also utilized for spawning. However, this is likely the 

results of sa l mon bei ng forced to use less than optimal areas in 1982 

due to low flows causing access problems to more desirable substrates 

upstream. Areas of ground water upwe 11 i ng a 1 so appeared to be pre

ferably uti l ized. Ranges of intragravel water temperatures measured in 

redds showed that the range of utilized temperatures was 3. 1 to ll . 4°C , 

with most intragravel water temperatures rangi ng from 4.0 to 4.9°C. 

Enough data is not yet avai lable to set the overa ll ranges of utilized 

habitat for spawn i ng for al l levels of discharge in the sl oug hs. 

Prelimi nary depth and velocity utilization data collected at chum salmon 

redds were compared to depth and velocity availability data obtained for 

f ive di scharge measurements at cross sections in Sloughs 8A , 9 and 21 . 

At low slough flows (3 to 8 cfs), the means of water depths that were 
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available for the five discharge measurements (0.8, 0.8, 0.7, 0.9, 0.9 

ft) and that were utilized (1.24, 0.67, 1.02, 0.72, 1.27 ft) for chum 

salmon redds were approximately the same. However, all chum salmon 

redds utilized were located in shallower depths, less than 2.6 ft. The 

means of water velocities that were available (0.10, 0.11, 0. 14, 0.17, 

0.24 ft/sec) and that were utilized (0.13, 0.03, 0.22, 0.36, 0. 16 

ft/sec) for chum salmon redds were also approximately the same. These 

conclusions are preliminary however, since very little data were col

lected at higher discharge levels (to determine if chum salmon will 

spawn successfully at greater depths and increased flows). 

Computer models of Chum Channel and Sloughs 8A, 9, and 21, which are 

currently in the process of being calibrated, will be used to predict 

available water depths and velocities up to sloughflows of 300 cfs. 

These availability data will be used to compare the above preliminary 

utilization water depth and velocity data to the computer generated 

availability data. These analyses will be presented in the Fisheries -

Habitat Relationship Report. 

4.3.2.2 General Slough Studies 

Water quality data and maps of substrate composition, upwelling areas, 

and ice free areas are presented for each general study slough in Volume 

4 - Part II. Subjective comparisons of these data will be discussed in 

the Fisheries-Habitat Relationships Report. 
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4.3.3 Eulachon Studies 

First year studies were conducted from May 16 (ice-out) to June 16, 1982 

to: 

1. determine the extent, timing, and numbers of the spawning runs 

of eulachon in the Susitna River; 

2. to evaluate the physical and chemical characteristics of 

habitats utilized for spawning; and, 

3. to identify the relationship between changes in mainstem 

discharge and temperatures to the extent, timing, and numbers 

of eulachon present. 

Results of the first objective are summarized in Volume 2 of this 

report. Results of the second and third objectives are summarized below 

and in Volume 4 - Part II of this report. 

Based on 1982 catch data, eulachon began their spawning migration into 

the Susitna River during early to mid-May. In general, eulachon spawn

ing runs occurred during periods of general inclines in both mainstem 

discharge and surface water temperature. Eulachon appeared to utilize 

the majority of the mainstem Susitna River and its associated side 

channels below RM 49 for passage and spawning. Eulachon appeared to key 

on water velocity for upstream direction during their spawning runs. 

Eulachon were never observed to utilize the clear water tributaries 
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upstream of the confluence zones or rarely observed in areas of low 

water velocity (less than 0.3 ft/sec), backwater, or eddy habitat zones. 

The majority of the upstream eulachon migration appeared to occur along 

banks with moderate water velocities (0.3 - 3.0 ft/sec). 

Based on these first year studies, the habitat requirements necessary 

for eulachon spawning appear quite broad, making a significant portion 

of the lower Susitna River available as spawning habitat. Spawning 

occurred throughout the mainstem and its associated side channels, with 

bar and riffle zones having moderate water velocities preferred. Mean 

water depths and velocities at surveyed spawning sites ranged from 1.1 

to 3. 1 ft and 0.6 to 1.9 ft/sec, respect i vely . Substrate used for 

spawning varied from 100 percent silt to si l t and sand intermixed with 

gravel, rubble, and cobble. The preferred substrate was si l t and sand 

intermixed with gravel. Water temperatures at surveyed spawning sites 

ranged from 6.2 to 11.2°C. 

4.3.4 Be r ing Cisco Studies 

Second year studies were conducted from September 1 to October 15 

(freeze-up), 1982 to; 

1. determine the extent, timing, and numbers of the spawning runs 

of Bering cisco in the Susitna River; 

2. evaluate the physical and chemical characteristics of habitats 

uti l ized for spawning ; and, 
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3. to identify the relationship between changes in mainstem 

discharge and temperature to the extent, timing, and numbers 

of Bering cisco present. 

Results of the first objective are summarized in Volume 2 of this 

report. Results of the second and third objective are summarized below 

and in Volume 4 -Part II of this report. 

Based on 1981 and 1982 catch data, Bering cisco began their spawning 

migration into the Susitna River during early August . Upstream 1 imits 

of migration during 1981 and 1982 based on electrofishing catch data 

were RM 100.5 and RM 101.9, respectively. In general, spawning runs 

occurred during periods of general declines in both mainstem discharge 

and surface water temperature, with increases in mainstem discharge 

apparently discouraging upstream movement. Bering cisco appeared to 

exclusively utilize the mainstem channels for passage, apparently not 

utilizing the sloughs or tributaries upstream of the confluence zones. 

Interestingly, Bering cisco were never observed in the east channel of 

the Susitna River between RM 62 and RM 70 during either 1981 or 1982, 

although habitats in this reach of the river are similar to those in 

other reaches utilized by Bering cisco. The reasons for this are 

currently unclear, however it may possibly be linked to differences in 

discharge or water quality. 

On ly one spawning site for Bering cisco was evaluated in terms of 

spawning habitat found in 1982. This site, which was a documented site 
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in 1981, was located along a mainstem gravel bar opposite Montana Creek 

(RM 76.8 - 77.6). Habitat characteristics present at this s i te at the 

time of spawning generally concur with 1981 find i ngs at this site (ADF&G 

1981b), except that surface water temperatures at time of spawning 

during 1982 ranged from 0. 2 - 0.4°C whi l e during 1981 ranged from 3.0 -

3.8°C. 

Fewer spawning sites for Bering cisco were located in 1982 than in 1981. 

One reason for thi s may be that in 1982, Bering ci sco appeared to have 

begun spawning later. No r ipe fish were found in 1982 until October 13, 

while in 1981 r i pe fish were fou nd beginning in early October. Due to 

an early freeze up, sampli ng was prevented after October 14, 1982. 

Because of this , spawning sites could not be located and studied after 

October 14 . It is l ikely that Bering cisco uti l ized other areas for 

spawning after this time. 

4.3.5 Juveni le Anadromous Habitat Studies 

This section provides an introduction to the analysis of juvenile salmon 

habitat re l ationships presented in Volume 4 which wi l l be further 

developed in the Fisheries and Habi tat Re l ationships Report . The 

ultimate objective is to examine the effect of habitat quality on 

juvenile salmon distr i bution and abundance and to further examine the 

changes in hab i tat quality caused by changes in mainstem discharge. 

Knowledge of these relationships has a direct application in predicting 

the effects of the proposed hydroelectric project and in developing 

mitigation procedures. 
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Three general topics are addressed for the juveniles of four species of 

salmon (pink salmon are not included because very few were captured). 

The main emphasis concerns the relative use of the mainstem backwater 

areas present at the sampling sites. The mainstem backwater area is 

defined as that area of the sampling site which is backed up as a result 

of a hydraulic barrier created by mainstem stage at the mouth of the 

site . This analysis is an attempt to determine the importance of 

changes in mainstem discharge to habitat quality and availability. The 

second topic is the distribution of juvenile salmon among the various 

habitat zones at · each site (refer to Vo 1 ume 4 for the definition of 

habitat zones). Each habitat zone is characterized by a different set 

of values for various habitat parameters. The purpose of these studies 

is to estimate the relative importance of different kinds of habitat and 

the "preference11 of juvenile salmon for certain levels of various 

habitat parameters. General statements are made concerning specific 

habitat parameters such as turbidity and water velocity . The third 

topic concerns the effect of the head of the slough being breached or 

unbreached . 

Chum salmon juveniles had basically outmigrated from the Susitna River 

above the Chulina River confluence by the ~nd of July so there are less 

data for this species than for the other three salmon species which were 

present throughout the entire season. Chum salmon were general ly 

captured in areas of low water velocity. They also seemed to prefer 

areas with cover provided by mainstem turbidity . These two conditions 

are characteristic of the habitat present in the mainstem backwater 
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areas which may explain why 59 percent of all chum salmon juveniles 

captured in early June, 85 percent in late June, and 94 percent in early 

July were captured in these areas. The lower percentage in early June 

was a result of chums captured in tributaries during outmigration from 

tributary spawning grounds. Low mainstem discharges during June and 

July which lead to the closure of slough heads may have created undesir

able habitat conditions for chum salmon juveniles . In some instances 

this led to stranding of juveniles in isolated pools. 

Sockeye salmon juveniles were generally captured only at slough sites. 

The number of sockeye salmon captured i~ the mainstem backwater area as 

a percentage of the total caught in all zones was high ( 71 %) at most 

sites. Sockeye salmon juveniles captured outside the mainstem backwater 

area were usually in slack water areas of slough above the backwater 

area. 

Coho salmon juveniles were captured in all major habitat types, includ

ing tributaries, sloughs, side channels, and mainstem. The amount and 

quality of cover, especial ly aquatic and emergent vegetation , appeared 

to be a major factor influencing coho abundance and distribution. Coho 

salmon were genera lly captured in areas of low to moderate water 

velocity. Coho salmon were the least likely of the four salmon species 

to be captured in the backwater area. The largest percentage of coho 

salmon juveniles captured in that habitat type for all sites dur i ng any 

one sampling period was 32 percent. 
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Chinook salmon juveniles were also found in all major habitat types . 

The majority of ch i nook salmon juveniles captured i n June (60-68%) were 

from the backwater area . This percentage halved in July and rema i ned 

below 50 percent for the rest of the season . Chinook sa l mon juveniles 

were often captured in the mixing areas just below tributary mouths . 

4.3.6 Resident Fi sh Habitat Studies 

A literature review of the habitat requirements for the va r ious life 

phases of important resident species present in t he Susitna River is 

presented in Volume 4 - Part II. Species rev i ewed include rainbow 

trout, Arctic grayling, burbot, round whitefish, humpback whitef i sh, 

longnose sucker, Dolly Varden, threespine stickleback, slimy sculpin , 

and Arctic lamprey . Habitat requirements of the fo ll owing life phases 

were addressed: adult summer and overwinteri ng rearing life phases, 

mi grati ona 1 1 ife phases, spawning 1 ife phases, and juvenile summer and 

overwintering 1 i fe phases. Incorporated into these literature reviews 

are the known results concerning habitat requirements for the above 

species in the Susitna River basin . Finding from both FY82 and FY83 are 

incorporated into the reviews. The data base is largest for rainbow 

trout, Arctic grayli ng, burbot, humpback whitefish, round whi tefish, and 

longnose sucker. In general , the data base is stronger for the various 

adu l t life phases than it is for the juvenile l ife phases. Th i s most 

l ikely resulted from the ineffectiveness of capture techn iques employed 

in the capture of juvenile species. Data from future studies will be 

incorporated into these reviews as it becomes available . 
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A section is also inc l uded that describes species associations utilizing 

similar habitats in the Susitna River. Similar hab i tat conditions were 

found to attract different species of resident fish with similar habitat 

requirements. Species associations are described for the fol lowing 

habitats: tributary - mainstem mixing zones habi tats, tributary habi 

tats, and sl ough hab i tats . Changes in these species associations over 

time were described for habitat zones were sufficient data was avail 

able . 
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5.0 VOLUME 5 SUMMARY - UPPER SUSITNA RIVER IMPOUNDMENT STUDIES 

5.1 INTRODUCTION 

Impoundment study area (Figure 5-1-1) investigations were initiated in 1981 by 

a joint Aquatic Habitat and Instream Flow (AH) and Resident and Juvenile 

Anadromous Fish (RJ) study team to provide the basis for attaining the follow

ing goals : 

1. assess the impacts of transforming the existing 1 otic environment 

within the boundaries of the proposed Watana and Devil Canyon 

reservoirs into one that is lentic, and 

2. determine whether alternative fishery habitat is available in the 

immediate area surrounding the proposed reservoir for replacing 

fishery habitat lost within the impoundments to sustain the existing 

level of fish populations . 

To achieve the first goal , data were collected with the objectives of deter

mining: 

1. which habitats within the impoundment study area were utilized by 

various fish species on a seasonal basis; 

2. the physical and chemical characteristics of these fishery habitats; 

and , 
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3. the seasonal distribution and abundance of fish populations within 

the proposed impoundment areas . 

The second goa 1 was not pursued during the 1981 studies because of 1 imited 

manpower resources. 

Investigations were therefore continued in 1982 to: 

1. collect additional habitat and fishery data to more accurately 

characterize the fish populations and their seasonal utilization of 

habitats with i n the boundaries of the proposed reservoirs to further 

meet goal one; and, 

2. collect habitat and fishery data to determine whether the reach of 

tributary immediately upstream of the impoundment boundaries con

tains similar habitat to that presently found at the mouths of these 

tributaries and if these upstream reaches presently support fish 

populations. 

5.2 Aquatic Hab i tat Studies 

5.2.1 Introduction 

Aquatic habitat studies during 1982 were conducted from May 1 to October 15 

and were designed to evaluate the general physical and chemical characteris-
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tics of aquatic habitats found within the proposed impoundment study area. 

The study area was divided into tributary , mainstem, and lake habitat evalua 

tion locations. Studies were conducted on 11 major tr i butaries and selected 

portions of the mainstem that would be inundated by the proposed impoundments. 

Addit i onal surveys were conducted above the proposed impoundment elevation 

(PIE) on selected tributaries to obtain baseline information on the existing 

habitat avai lable immediately above the PIE. Additional physica l and chemical 

data were collected (discharge, thermograph and instantaneous water quality) 

to obtain baseline information for reservo i r modeling . Selected morphometr ic 

features of Sally Lake, the largest lake within the proposed impoundment 

boundaries, were also evaluated. The complete results of these investigations 

are presented in Volume 5 of this report unless otherwise indicated . 

5.2 . 2 Tributary Habitat Studies 

Major tributaries within the proposed impoundment study area which were 

investigated during the 1982 field season included: Cheechako, Chi nook, 

Devi l, Fog, Tsusena, Deadman, Watana, Kosina, Jay , and Goose Creeks, and the 

Oshetna River. The study area of these tributaries included the entire reach 

of each stream below the PIE and a five mile reach immediately upstream of the 

PIE . Investigations included collection of water quality and discharge data, 

evaluation of topographical features, evaluation of spawning habitat, and a 

general description of each stream. 
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Instantaneous water quality data collected in tributaries included measure

ments of dissolved oxygen, ph, specific conductance, water temperature and 

turbidity. Dissolved oxygen concentrations ranged from 9.6 mg/1 in Goose and 

Watana Creeks, and the Oshetna River to 14.2 mg/1 in Deadman Creek. Values of 

ph ranged from 6. 7 in Watana Creek to 8.1 in Jay Creek. Specific conductance 

ranged from 22 umhos/cm in Cheechako Creek to 212 umhos/cm in Watana Creek. 

Instantaneous water temperatures ranged from 0. 1 °C in the Oshetna River to 

14.8°C in Goose Creek. Turbidity values ranged from 1 NTU on all tributaries 

at least one time during the season to 42 NTU's in the Oshetna River. 

With the exception of turbidity levels, no major differences were apparent in 

the ranges of water quality parameters collected during specific sampling 

periods among tributary samp l ing sites. Turbidity levels varied frequently in 

some tributaries due ma i nly to precipitation and unstable soil conditions. 

Th i s was especially true in Watana Creek which exhibited relatively high 

turbidities throughout the open water field season . Turbidities in the 

tributaries were generally much lower than turbidities in the mainstem Susitna 

River. 

Preliminary water quality data collected above the PIE of four selected 

tributaries indicated that there is no significant difference in water quality 

above and below the PIE of these streams. 

Continuous surface water temperature data were recorded on five streams: 

Tsusena, Watana, Kosi na, and Goose Creeks and the Oshetna River . These data 

are being used for reservoir modeling and to further characterize fish habitat 
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on these streams. Preliminary analysis of this data indicates that there are 

no major differences in overa ll water temperatures among these tributari es. A 

tabular listing of thermograph data for these five sites is presented in 

Volume 4. 

Limited discharge data were collected on six streams and were compared with 

discharge data for the mainstem Susitna River at Vee Canyon and precipitation 

data for the impoundment study area. These preliminary data indicate that 

Susitna River discharge data, combined with precipitation data, can be used to 

determine relative changes in tributary discharge. This type of information 

may be . useful for reservoir modeling purposes in estimating the discharge 

contribution of individual tributaries to the proposed Devil Canyon and Watana 

reservoirs. However, due to the limited data collected during 1982, this 

observation would require considerable more data to validate. 

Selected topographical features of major tributaries were evaluated to assist 

in making general comparisons of these streams and to determine the extent to 

which they waul d be affected by the proposed impoundments. Topographi ca 1 

features evaluated included stream gradient , water surface area, length of 

tributary to be inundated, stream mouth elevation, and drainage basin size. 

This information, in conjunction with field surveys, was used to evaluate the 

general habitat characteristics of these streams and changes in the avail

ability of habitat which may occur after inundation of the proposed impound

ments. 

-95-



Two of the more important changes associated with habitat availability are 

related to fish passage ba rri ers and the extent of the drawdown zone on 

individual tributaries. Several fish passage barriers have been identified on 

streams within the proposed impoundment study area. A l arge waterfall on 

Deadman Creek is presently the only identified fish passage barrier which 

would be inundated by either of the proposed impoundments. The inundation of 

this waterfall would allow fish migration between the Susitna River and the 

upper Deadman Creek system, including Deadman Lake . This may affect the 

presently isolated lake trout and grayling populations of Upper Deadman Creek 

system . All other major barriers which have presently been identified are 

located above the PIE . 

Impoundment pool elevation, stream gradient below the PIE, and tributary mouth 

elevation will determine the extent to which an individual stream will be 

inundated by the proposed reservoirs. Since pool levels of the proposed De~il 

Canyon and Watana impoundments wil l annua l ly vary 28 and 105 feet, respective

ly, a drawdown zone of varying size will occur around the perimeter of each 

reservoir. Grayling eggs spawned within this drawdown zone in early spring 

when reservoir pool levels are rising , may be adversely affected by the 

flooding of this habitat. Conversely, whitefish and burbot eggs spawned 

during the autumn and winter months of the year may be dessicated due to 

receding reservoir water levels during this period . 
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5.2.3 Mainstem Habitat Studies 

Aquatic habitat investigations during 1982 on the mainstem Susitna River 

within the proposed impoundment study area (RM 152.0 to 239.0) included the 

collection of general water qual i ty data at designated sites, mapping the 

general hab i tat characteristics at selected habitat evaluation sites , and the 

identification of mainstem slough habitats . Aerial surveys were conducted on 

the entire mainstem reach within the study area to generally evaluate the 

habitat characteristics of th i s area. 

The mainstem was divided i nto two study sections: The Devil Canyon section 

extending from RM 152.0 to RM 184.0 and the Watana section extending from RM 

184 .0 to RM 239.0 . The Devil Canyon section, is confined to a more narrow 

channel, has relatively higher streamflow velocities, and has a steeper 

gradient (18 ft/mi compared to 13 ft/mi) than the Watana section . 

Water quality data collected in the mainstem included dissol ved oxygen, ph, 

water temperature, specific conductance, and turbidity. No major differences 

were apparent in the range of water quality parameters collected during 

specific sampling periods among the sampli ng sites. Turbidity values varied 

considerably over the course of the samp 1 i ng season ranging from 14 NTU' s 

above Goose Creek on May 14 to 150 NTU' s above Watana Creek on August 16. 

Fluctuations in mainstem turbidity levels may partially influence the seasonal 

distribution and abundance of fish species in the mainstem. Arctic grayling 

were found more often in the clear water tributaries during the summer months 

when turbidity levels were hi gh in the mainstem. 
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Four major mainstem slough areas have been identified within the proposed 

impoundment study area. These four slough areas are referred to as Watana 

Creek Slough (RM 193.5), Kosina Creek Slough (RM 205.6), Lower Jay Creek 

Slough (RM 208.1), and Upper Jay Creek Slough (RM 208.7}. Water quality data 

was collected only at Upper and Lower Jay Creek Sloughs. These slough areas 

appear to be one of the more commonly utilized habitats of resident juvenile 

fish in the area. 

Six additional _areas which may classify as mainstem slough habitats were 

identified from aerial color photos of the proposed impoundment areas. These 

slough habitats have not been verified by ground surveys at present. 

5.2.4 Lake Habitat Studies 

Thirty-one lake habitats have been identified within the boundaries of the 

proposed Devil Canyon and Watana impoundment (Acres 1982). Twenty-seven of 

these habitats are less than five acres in size. Due to the small size and 

shallow depths of the majority of these habitats, it is assumed that most are 

not capable of supporting fish populations. Aerial surveys of many of these 

habitats during 1982 support this assumption. Therefore, these smaller lakes 

were not examined more intensively during the 1982 field season. 

Lake sampling efforts during 1982 were limited to Sally Lake, the largest lake 

within the proposed impoundment boundaries. General water quality data were 

collected monthly during the field season. Morphometric data were collected 
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and from these data a contour map , and depth area and depth volume curves were 

developed . From these data it was determi ned that Sally Lake has a surface 

area of 63 acres, a maximum depth of 27 feet and a total volume of 736 acre

feet. 

5.3 Resident Fis heries Studies 

5.3.1 Introduction 

The following species were captured by the 1982 Res i dent Fisheries Investiga

tions in the proposed impoundment area: 

Arctic grayling 

Burbot 

Lake trout 

Longnose sucker 

Dolly Varden 

Round whitefish 

Humpback whitefish 

The investigations were divided into three separate studies : tri butary , 

mainstem, and lake studies. 
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5.3 . 2 Tributary studies 

The same eight major tributaries studied during the 1981 Impoundment Investi

gati ons were sampled on a month ly basis in 1982 . Al l sampling was conducted 

by hook and line and the target species was Arctic grayling. Arctic grayling 

population estimates were generated for the eight major tributary streams, and 

in most cases , were higher than the 1981 estimates . By increasing the amount 

of effort , using a Petersen single census estimator, and stratifying the 

population by age and habitat type (pool vs. riffle) during the 1982 study, 

the major biases encountered during the 1981 study were great ly reduced: The 

actual population estimates are expressed in numbers per stream, numbers per 

stream mi le, and numbers per acre (density). 

Arctic grayling spawning surveys conducted in May showed that grayling did not 

enter the spawning streams until after ice-out. Surveys were not comprehen 

sive, but spawning Arctic grayli ng were found in four locations; al l of which 

were below the proposed impoundment elevat i on (PI E). No Arctic grayling were 

observed spawni ng above the PIE in any of the streams surveyed , although 

spawn i ng must occur here as newly hatched grayling were observed above the PIE 

in many of the streams. 

Arctic ,grayli ng migration studies, both i ntrastream and i nterstream, were 

continued in 1982. Arctic grayl ing entered the tributary streams in late May 

and early June to spawn. From July through early August , grayling remained in 

the tributaries to rear and showed relative ly little movement . An out

migration of Arctic grayl ing from the tributaries began in late August and 
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September, and the fish overwintered in the mainstem Susitna River. Although 

a significant number of grayling exhibited interstream movement, the pattern 

of movement appeared to be random. 

The proposed impoundment areas are populated by stunted Dolly Varden which 

were determined to be more widely distributed than the 1981 study indicated. 

The habitat occupied varied considerably from that occupied by Arctic 

grayling, with most observations occurring in "plunge pool" type habitats. 

The first observation of salmon spawing upstream of the Devil Canyon dam site 

was recorded in 1982 when chinnok salmon were observed spawni ng in the extreme 

lower reaches of Cheechoko (RM 152.4) and Chinook (RM 157.0) Creeks. Spawning 

also took place in the clear water plume which extended into the Susitna River 

below the mouth of Cheechako Creek. Additional information on salmon spawning 

activities in these streams is also presented in Volume 2 of this report. 

5.3.3 Mainstem Studies 

Seven study sites on the ma i nstem Susitna River were selected and sampled on a 

monthly basis . Sampling was conducted by trotlines and gillnets and was 

targeted towards burbot, 1 ongnose sucker, round whitefish, and the humpback 

whitefish species. 
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Burbot could be captured at almost any point along the banks of the Susitna 

River. The major limiting factor appeared to be water velocity, with lower 

velocities being preferred. Recapture information showed little if any 

movement occurring during the summer months. 

Longnose suckers were captured in the mainstem Susitna River at large pools 

and the mouths of tributary streams . Adult longnose suckers in spawning 

conditi on were observed at the mouths of streams during May and early June . 

Only two juvenile longnose suckers were captured at mainstem sites and sloughs 

not affected by the tributaries. 

Both round and humpback whitefish species were captured during the fall at or 

near the mouths of tributary streams. All of the round whitefish captured in 

early August were in a pre-spawning condition . 

Arctic grayling were also captured in the mainstem Susitna River, but only at, 

or very near, the mouths of tributary streams . 

5. 3.4 Lake Stud ies 

In 1982, an attempt was made to estimate the l ake trout and Arctic grayling 

populations of Sally Lake, but was not successful . The hoop nets used proved 

to be too small and hook and line techniques too time consuming . Experimental 

use of a wide angle vertical sonar proved that fish could be distinguished and 

counted, but because of the shallow depth of the majority of the lake and the 

presence of large aquatic plants, this was not a viable method. 
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Age and length data were recorded for the small number of samples taken. The 

best estimate for the populations are under 1,000 lake trout and less than 

5,000 Arctic grayl ing. 
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